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CTION of currents on mag- 
nets, 56; of magnets on 
rarefied gases in capillary 
tubes, rendered luminous by 
an induced current, 251 

Actions produced by the simulta- 
neous meeting of battery and 
of electro-eapillary currents, 
24, 165 

Adams, W. Grylls, on the forms of 
equi-potential curves and 
surfaces and lines of electric 
force, 126 

Adjustment of Morse instruments, 
154 

Aluminium when used as a positive 
electrode in a voltameter, 
electro-chemical, resistance 
offered by, 59 

Aldershot, telegraphy at, 168 

Anglo-American Telegraph Com- 
pany, meeting, 96 

Apparatus for showing internal 
resistance in battery cells, 


33 

Application of electro-magnetism 
to railway wheels, 280; of 
the electric current to the 
extinction of fire, 285 

Arbitration, 157 

_ Armatures, on the effect produced 
by the application of, to per- 
fect magnets, 59; on the 
magnetisation of steels fur- 
nished with, 84 

Artificial imitation of magneto- 
polar native platinum, expe- 
riments on, 95 

Atmospheric electricity and ozone, 
16 

Automatic cylinder transmitter, 302 

Ayrton, Prof. W. E., note regard- 
ing action of currents on 
magnets, 56 


Bee AN lecture, 299 


Battery, the history of, in its 
various forms, 88; voltaic, 
14, 275° 30,. 50, 61,- 88; 111, 
134, 171, 181 


LING ON 


Batteries, secondary, of M. Planté, 


272 

Block signalling, railway, 217, 247, 

289 

Boat race, the, 78 

Breguet, A. Niaudet, Gramme’s 
magneto-electric machines, 
184, 196, 223 

Brief summary of telegraphs prior 
to the year 1838, 255 

British Association, 209 


Giccks the life of, 169 
Camacho’s concentric iron tube 
electro-magnet, 59, 84 

Cell, and its effects, the, 14 

Central telegraph station, I1o 

Chautard, J., on the action of mag- 
nets on rarefied gases in 
capillary tubes, rendered 
luminous by an_ induced 
current, 251 

China, electrical science in, 213 

Circuits, derived, 48; open and 
closed, 128 

Clamond’s thermo-electric battery, 
119 

Clocks, watches, and bells, 35 

Closed circuits, 23, 71 

Competition, telegraphic, 61 

Compliments of the season, I 

Conference, International Telegra- 
phic, 205 

Construction and maintenance of 
lightning conductors, 44, 63; 
telegraph, 139, 146, 159, 
174, 195, 219, 236, 245, 293; 
a manual of (review), 47 

Contact v. Chemism, 85 

Cour, Paul la, a new system of 
electric telegraphy, 244 

Crespin, M.A., pneumatic teleg- 
raphs for long distances, Igr, 
227 

Curious case of magnetisation, 280 

Cylinder transmitter, automatic, 302 


EATH by lightning, terrible, 
180 
Decay of timber, 189 
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ecomposition and preservation of 

woods, 47; electrical, 50, 61 

Depth and superposition of magne- 
tised layers in steel, 108 

Derived circuits, 48 

Determining the quantity of mag- 
netism of a magnet, 108 

Dial, the first idea of telegraphic, 
20 

Direct and indirect determination 
of the poles in magnets, 3; 
measurement galvanometer, 
new, 86 

Discoveries, 97 

Double-balance method of duplex 
telegraphy, explanation of, 
216; sending and quadru- 
plex telegraphy, 206, 218, 
233, 258 

Du Moncel, Count, lightning pro- 
tectors, 99 

Duplex telegraphy, explanation of 
double-balance method of, 
216 

Dyar, Harrison Gray, 87 


ARTH batteries, electric, 63; 
boring for telegraph poles, 
G17, 132 

Edison’s, T. A., notes on electric 
problem, 102 
Editor’s note book, gatherings from, 


179 
Effect produced by the application 
of armatures to perfect mag- 


nets, 

Effects of lightning on the steeple 
of St. Martin’s Church, 
Basle, 36 


Egotism of ignorance, 266 


_ Electric force, the forms of equi- 


potential curves and surfaves 
and lines of, 126; magnitudes 
and their measure in absolute 
units, 36; light, 59, 267; 
new light, 59; conductivity 
of various forms of carbon, 
an experiment for showing, 
267; earth batteries, 68; 
lathe chuck, 167; pile of 
sesquioxide of iron, 308; 
telegraph, 171, 270, remark. 
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able anticipation of the, 256; 
telegraphy, a new system of, 
244; vibrations, certain experi- 
mental investigations on. 35 

Electrical appliances, exhibition of, 
in Paris, 298 ; decomposition, 
50, 61; discharges in vacuo, 
experiments to ascertain the 
cause of stratification in, 113 ; 
terms, 73; puzzles, 94, 107; 
science in China, 213; pro- 
blem,; 23; snotes “on Mr, 
Edison’s problem, 102 

Electricité, exposé des applications 
del’, 81 

Electricity, and light, new relation 
between, 282, 305; its theory, 
sources, and applications (re- 
view), 83 ; atmospheric, and 
ozone, 163 ; mill lighting by, 
349; lectures on, 53, 75, 95; 
124, 137, 160 

Electro-capillary acticns, and the 
forces producing them, 108 ; 
forces in nutrition pheno- 
mena, new researches on the 
manner of intervention of, 
108; currents, actions pro- 
duced by the simultaneous 
meeting of battery and of, 
23; medical galvanoscope, 
108; magnetic clock at the 
London Post Office, 168 

Electro-chemical resistance offered 
by aluminium, etc, 59; 
dynamic elementary law, 36 ; 
deposition of metals, 74 

Electro-magnetism, application of, 
to railway wheels, 280 

Electro-magnets, 56; Camacho’s 
concentric iron tube, 84 

Electro-motive force, to find the in- 
ternal resistance of a battery 
and its, at the same time, 
249 

Electrotyping, 134 

Engine, a new form of magneto- 
electric, 142 

Equatorial needle, or a compass 
that swings E. and W. (re- 
view), 216 

FEquipotential curves and surfaces 
and lines of electric force, 
the forms of, 126 

Envata, 158 

Exhibition of clectiical appliances 
at Paris, 298 

Experiment, 25; for showing the 
electric conductivity of vari- 
ous forms of carbon, 267 

Experimental » investigations on 
electric vibiations, 35; phy- 
sics, theoretical and practical, 


Experiments to ascertain the cause 
of stratification in electrical 
discharges in vacuo, 113, 
122; onthe artificial imita- 
tion of magneto-polar native 
plaunum, 95; on the rapi- 
dity of magnetisation and 
demagnetisation of iron and 
steel, 180 

_ Explanation of the double-balance 

method of duplex tele- 

graphy, 216 


_Tighton, 


Exposé des applications de l’elec- 
tricité (review), 81 


Les and theory, 49 


Faraday, Prof., 13; on Wheat- 
stone’s electric telegraph in 
relation to science, 270 

Fifty years’ progress, 18 

Finance, telegraphic, 133 

Fires, London, water supply, 208 


(5 ALVANISM, practical appli- 

J cations of, 181 

Galvanometer, new direct measure- 
ment, 86 

Galvanoscope, electro-medical, 108 

Galvanuplastic, simple apparatus 
for students, 36 

Gavey, John, earth boring for tele- 
graph poles, 6; telegraph 
construction, 139, 146, 159, 
174, 195, 219, 245, 293 

Gatherings from editor's note-book, 
170, 190, 201, 216228 

Gladstone’s, Dr. John Hall, lec- 
tnrés, °2,°14))27, 736,550, “Ol, 
88, LII, 134, 171, 181 

Gramme’s Magneto- Electric Com- 
pany, 30; machines, 184, 
196, 223 

Gray, Elisha, the telephone, 24; 
transmitting musical tones 
by electricity, 286 


LE ELIOGRAPH of Mr. Mance, 
73 

Herwig’s critique onthe essay ‘* On 
the Nature of Electricity,”’ 
reply to, 36 

the -Jate Rev. 
obituary nctice, 2 

Holtzman s system of underground 
telegraph lines, 65 

Horse-shoe magnets, upon the in- 
duced currents produced by 
the application of armatures 
to, 142 

How it feels to be struck by light- 
ning, 240 


Henry, 


GNORANCE, the egotism of, 
266 
Imperial College of Engineering, 
Japan, 25 
Indiarubber, 155 
Induced, current, action of magnets 
on rarefied gases in capillary 
tubes rendered luminous by 
an, 251; currents produced 
by the application of arma- 
tures, and a new form of 
magneto-electric engine, 142 
Insulators, line, 245 
Intcinal resistance of a battery, to 
find the, and its electro- 
motive force at the same 
time, 249 


International telegraphic confer- 
ence, 205; exhibition of 
electrical appliances to be 
held at Paris in 1877, 298 

Introduction to experimental phy- 
sics (review) 59 

Tnproveaea in Morse apparatus, 
26 

Improvements in private telegraphy, 
252; upon magneto-electric 
machines, I2 

Inviolability of telegraph messages, 
298 

Inquiry, 95 

Iron ore, application of magnetic 
needle in searching for, 236 


A re , the Imperial College of 
Engineering, Tokei, 25 

Jenvey, H. W., adjustment of 
morse instruments, 154 

Jones, F. W., quadruplex tele- 
graphy, 148 

Journal of Society of Telegraph 
Engineers (review), 190 


7 EMPE, H.R., resistances and 
their measurement, 115, 152, 
158, 222; on a system of 
quadruplex telegraphy, 162 


T ATHE chuck, electric, 167 
d 


Lectures at the Royal Institution, 
by Dr. Glads:one, 2, 14, 27, 
38, 50, 61, 86,. 00 te teem by 
181; by Prof. -Dyndall, "53, 
75) 97, 124, 137, 160 

Light, electric, 59, 267 ; new, 60 

Lighthouses and telegraphs, 121 

Lighting by electricity, mill, 249 

Lightning, 109; conductors, con- 
struction and maintenance 
of, 44, 63; effects of, on the 
steeple’ _ of) St | Martens 
Church, Basle, 36; protec- 
tion of life and_ property 
from, I91; protectors, 99; 
protectors for telegraph 
lines, 5§9 ;  rémareeeeon 
the construction of protec- 
tors, 265; Frodoaman, 156— 
terrible death by, 180; how 
it feels to be struck by, 240 

Life of cables, 169 

Line insulators, 245 

London fires—water supply, 208 

Lost opportunities, 22 

Lymington Literary Institution, 96 


MAG er electro clock at 
the Post Office, 168 ;.func- 
tion of a ball of soft iron, 36 ; 
needle in searching for iron 
ore, application of, 236; rail- 

way rails, 119 
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Magnetism and the situation of the 
' poles in slender needles, the 
quantities of, 119; general 
and terrestrial, treatise on 
(review), 22; of a mag- 
net, determining the quan- 
tities of, 108; notes on, 47, 
84, 95; new source of, 132 
Magneto-electric machines, im- 
provements on, 12 ; Gramme’s 
184, 196, 223 ; engine, a new 
- form of, 142 
Magneto-polar native platinum, 
experiments on the artificial 
imitation of, 95 
Magnetisation, curious case of, 280; 
and demagnetisation of iron 
and steel, experiments on the 
rapidity of, 180; the theory 
of the process of, 132; remark- 
able case of, 119; of steels 
furnished with armatures, 84 
Magnetised layers in steel, depth 
and superposition of, 108 
Magnetism of steel, 284 
Magnetising function’ of tempered 
steel, 108 
Magnets, action of currents on, 
note, 56; the neutral line of, 
104 
Mance’s, Mr., heliograph, 73 
Manual of telegraph construction 
(review), 47 
Measurement of resistances by fall of 
charge, 152 
Measurements of terrestrial mag- 
netism, 36 
Metallic posts, sockets for, 24 
Metals, electro deposition of, 74 
Meteorological society, 130 


Method of signalling on railways, a~ 


new, 106 

Military Telegraphs, 307 

Mill lighting by electricity, 249 

Morse instruments, the adjustment 
of, 154; apparatus, 1mprove- 
ment in, 268 

Musical tones, transmitting by 
electricity, 286 


ETHERLANDS, statistics of 
important telegraphs in, 166 
Neutral line of magnets, 104 
New relation betwen electricity and 
light, 282, 305; source of 
magnetism, 132; use of 


graphy, 241 


BITUARY, Rev. Henry High- 
ton, 2; Sir Charles Wheat- 
stone, 24I, 253 

Open and closed circuits, 128 


ETRUSCHEVSKY, Th., on 
direct and indirect deter- 
mination of the poles in 
magnets, 3 


Physical society, 33 


Planté, M., secondary batteries of, 
272 

Platinum, new use of, 132 

Pneumatic telegraphs, a way to 
discover where carriers are 
stopped in the tubes, 12; 
for long distances, IgI, 202, 
227; telegraphy, 269 

Pole of wrought iron, telegraph, 
165 

Poles in “magnets, direct and indi- 
rect determination of, 3 

Post-office telegraphs, 48, 58, 84, 
96, Log 

Preece, W. H , on a system of tele- 
graphy, 193, 211, 230, 242, 
290 

Preservation and decomposition of 
woods, 48 

Private telegraphy, improvements 
in, 252 

Problem, electrical, 23 

Progress, fifty years, 18 

Prophecy, scientific, 37 

Protection of life and property from 
lightning during thunder- 
storms (review), 191 


Protectors for telegraph lines, 
lightning, 60 
Puzzles, electrical, 94, 107 
UADRUPLEX telegraph, 


148; telegraphy, 206, 208, 
2105. 23350230,5' 253 3" on 2 
system of telegraphy, 162 

Quantities of magnetism and the 
situation of the poles in 
slender needles, 119 


AILWAY accident, Thorpe, 


26; companies v. govern- 
ment telegraphs, 168; block 
signalling, 217, 247; rails, 
magnetic, 120; wheels, ap- 
plication of electro-magne- 
tism to, 280 

Railways, a new method of signal- 
ling on, 106 

Remarkable anticipation of the 
electric telegraph, 256; case 
of magnetisation, 119 


platinum, 132 ; Zealand tele- | Remarks on the construction of 
’ ’ 


lightning protectors for tele- 
graph wires, 205 

Repetition of passage into the 
helix, 119 

Replacement of metals, 27, 38 

Reply to Herwig’s critique; 36 

Researches on the manner of inter- 
vention of electro-capillary 
forces in nutrition pheno- 
mena, 108 

Resistance of a battery, to find the, 
and its eiectro-motive force 
at the same time, 249 

Resistances and their measurement, 
115, 152, 158, 222 

Royal Institution lectures, 2, 14, 
27, 38; 40, 50, 53, OI, 75; 


88, 97, III, 124, 134, 137, 
160,171, 181 ; telegraphing, 
42 


eu ie prophecy, 37 


Scudamore, Frank Ives, C.B., 160 

Schaack, F., remarks on the con- 
struction of lightning protec- 
tors, 265 

Searching for iron ore, 236 

Secondary batteries of M. Planté, 
272 

Sesquioxide of iron, electric pile 
of, 308 

Siemens’ automatic cylinder trans- 
mitter, 302 

Signalling on railways, a new 
method, 106; railway block, 
217, 247, 289 

Society of telegraph engineers, 20, 
32, 46, 57, 68, 80, 130, 143, 
264, 279, 296 

Sockets for metallic posts, 24 

Special telegraphy, 86 

Sprague, J. T., electro-deposition of 


metals, 74; new direct 
measurement galyanometer, 
86 


Statistics of important telegrams 
in the Netherlands, 166 

Stratification in electrical  dis- 
charges in vacuo, experiments 
to ascertain cause of, 113, 
122 

Stratified light, 48 

Steel, magnetism of, as influenced 
by its carbon and its hard- 
ness 284 

Summ uy of telegraphs prior to the 
year. 1838, 255 

Sussex fortnight, the, 182 

System of telegraphy, 193, 211, 230, 
242, 290; a new, 244 


Bkess of a rat, 66 


Tariff, word, 288 

Telegraph Engineers, Society of, 20, 
32, 46, 57, 68, 80, 130, 143, 
264, 279, 296; Journal of, 
190; finance, 133; electrical 
society, 34, 104; review, 
I9I ; competition, 61 ; con- 
struction, a manual of (re- 
view), 47 ; construction, 139, 
146, 159,174, 195, 219, 236, 
245, 293 ; messages, inviola- 
bility of, 298; paper, 144; 
remarkable anticipation of 
the electric, 256; pole of 
wrought iron, 165; poles, 
earth boring for, 6, 117, 132; 
in New York, 204; quadru- 
plex, 148 

Telegraphs, Post-office, 48, 58, 84, 
96, 109; prior to the year 
1838, brief summary, 255; 
lighthouses and, 121; mili- 
tary, 307 

Telegraphic communication with 
Paris Bourse, 11; finance, 
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133; finance, 133; dial, first 

idea of, 204; problems of 

double sending and quadru- 

plex telegraphy, 206, 218, 

233; progression in 1874-5, 

in America, 268 

Telegranhing, royal, 42 

Telegraphy in 1874, 1; quadruplex, 
206, 208; Rennie 229; 
New Zealand, 241; special, 
86; at Aldershot, 168; a 
system of, 162, 193, 21", 230, 
242, 290; anew system Of, 
244; quadruplex, 206, 208, 
236, 258; pneumatic, 269 

Telephone, 24 

Tcmperature, the influence of, on 
magnetisation, 84 

Tempered steel, magnetising func- 
tion of, 108 

Tenible death by lightning, 180 

Theory of the process of magneti- 
sation, 132 

Timber, decay of, 1&9 
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Thermv-electric battery of Clamond, 
119 

Thorpe railway accident, 26 

Tolhausen, A., mill lighting by 
electricity, 249 ; the applica- 
tion of the electric current to 
the extinction of fire, 285 

Transactions of the Telegraph Elec- 
trical Society (review), 191 

Transmission of two messages in 
same direction at same time 
on one wire, 186 

Transmitting musical tones by elec- 
tricity, 286 

Treatise on magnetism, general and 
terrestrial (review), 22 

Tyndall, Prof., lectures on electri- 
city, 53, 75) 97, 124, 137, 
160 
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206, 218, 233, 258 
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THE COMPLIMENTS OF THE SEASON. 


We commence the new year with a new volume, 
and in wishing our readers all the compliments of 
the season we trust they will reciprocate that 
feeling by wishing us continued success in the pub- 
lication of this Journal. That there is a large 
field for a technical periodical like this is not only 
evident from the wide and extensive range of tele- 
graphic enterprise, but from the marvellous success 
of the Society of Telegraph Engineers. In three 
years that Society has sprung from a small coterie 


_to alarge and influential body of over 600 members, 


embracing all our leading electricians and _ tele- 
graphists. Its past President is the first English 
Electrician of the day; its present President is the 
first Telegraph Engineer ; its Council is composed 
of our leading men in the profession; its Members 
are spread over the whole face of the Globe, and 
its Proceedings form probably the most valuable 
records that have ever been published on telegraphic 
Though telegraphists are 


pendent of the geographical resistance of seas, 
mountains, and rivers, and they are practically in- 
dependent of space, nevertheless these bonds of 
communication are beyond their reach for purposes 
This 
can only be done by the time-honoured post. It is 
this function which this Journal is especially de- 
signed to fulfil. Its pages will contain contempo- 
rary history of all that is going on and being 
done in different countries. Elementary papers on 
various points connected with the technical branch 
of the profession will be continued; its columns 
will be open to discussion, and will form a medium 
for enquiry and investigation. The Society of 
Telegraph Engineers is the proper receptacle for 
original communications upon the results of inves- 
tigation and research. It is hoped that the 
Members of that Society and the readers of this 


- Journal will not fail to make use of those observant 
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and reasoning powers) with which they have been 
blessed to advance their profession and improve 
their own knowledge, by adding some little mite to 
the general stock of Telegraphic Science. The 
advance of Science is made hy slow and short 
steps, such steps being the result of observation 
tested by experiment and confirmed by reason. If 
its progress were dependent upon one or two 
thoughtful observers its rate of progress would be 
slow indeed; but if the observers be multiplied 
and scattered, and if their observations be recorded 
and distributed, then its rate of progress will be 
considerably expedited. This, in fact, is the reason 
why Telegraphic Science has made such giant 
strides, and it is to continue this good work that 
our little Journal is framed into another volume 
and is launched into another year. 


TELEGRAPHY IN 1874. 
Or the progress of telegraphy in 1874 the prin- 
cipal portion appears to be that of the various 
Submarine Extensions, which have not only been 
numerous, but also important; South America 
having beeu brought into almost direct communi- 
cation with Great Britain during the year. 

In 1873 the section of the Brazilian Company’s 
system from Lisbon to Madeira was partially laid, 
but, owing to the appearance of a fault, the work 
was stopped until the present year. On the com- 
pletion ot the section between Madeira and St. 
Vincent—a length of 1200 nautical miles—the 
broken cable off Madeira was recovered, and 
communication thus was established between 
Lisbon and St. Vincent. Subsequently the section 
between St. Vincent and Pernambuco—1845 nauti- 
cal miles—was completed, and thus, by means of 
the Eastern Company’s cable from Lisbon, was the 
Brazils brought into direct telegraphic communica- 
tion with the United Kingdom. Consequently, 
upon tie laying of the various cables belonging to 
the Western and Brazilian, the Central American, 
and others, communication was opened up between 
Demerara on the North and the River Plate on the 
South. 

The Anglo-American Company succeeded in 
laying a fifth cable across the Atlantic, by means 
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of the cable left from last year, and a subsequent 
addition of 1100 miles of new cable. The Great 
Eastern was occupied in the work, and difficulties 
were encountered, as the weather was most severe. 
It is difficult to understand the operations of the 
Company, for they have gone to the expense of 
laying an entirely new cable, whilst they appear to 
abandon an existing cable (1865) which has been 
broken down. be 

An attempt has been made, by an opposition 
Company, to lay a separate and independent cable 
across the Atlantic. This has so far succeeded 
that the cable has been submerged across to within 
a short distance of Newfoundland, and there buoyed. 
Tt appears, however, to have a fault in it. Bad 
weather has for some weeks prevented any opera- 
tion, so that the Direct United States Company have 
been unable to complete their communication during 
the present) year. 

Cables have been laid during the year between 
Jamaica and Porto Rico, and another short West 
Indian section, also between Constantinople and 
Odessa, between Zante and Otranto, and between 
Barcelona and Marseilles. The amount of mileage 
added to the submarine system has been very great, 
exceeding that of any previous year. 

Accidents have been not infrequent, both at home 
and abroad, but from the rapidity of the repairs— 
showing the value of local repairing steamers—the 
interruptions have not extended over any great 
period. 

Numbers of the Post-Office cables have been 
broken, but, with the exception of the English- 
Guernsey cable (broken for the second time), all 
have been restored. In the repairs to the Irish 
cable it was noticed that the hemp and gutta-percha 
had suffered very much from the appearance of 
several distinct kinds of “boring” worms, which 
had done much damage,—especially one kind, 
which attacked and penetrated the gutta-percha to 
so great an extent that a fault had occurred. These 
worms were noticed in the Wexford, as well as in 
the Holyhead and Dublin cable. 

The Postal Telegraph Department have during 
the year introduced the Sounder as much as pos- 
sible. and it may now be definitely considered as 
the instrument of the future : its various advantages 
have at last become apparent, and in time we shall 
observe its use as wide and extended as may be 
seen in the United States. 

The Duplex continues to advance, and the 
Stearns's system is rapidly becoming extended. 
The advantages derived from the system of duplex 
working have daily become more and more appa- 
rent. 

The important work of the transfer of the Postal 
Telegraph system from the old centre at Telegraph 
Street to the new buildings in St. Martin’s Lane 
was most successfully accomplished during the first 
week of the year, reflecting the greatest possible 
credit upon those enge ged. 


DR. GLADSTONE’S LECTURES AT THE 
ROYAL INSTITUTION. 


Dr. Granstonr, F.R.S., Fullerian Professor of 
Chemistry, commenced, on December 29th, a course 
of six lectures on the Voltaic Battery. Though 
they are adapted toa juvenile auditory, there can 


be no doubt that they are equally adapted to a large 
majority of our readers. We have much pleasure 
in announcing that the learned Professor has 
kindly consented to allow a verbatim report of 
these lectures to appear in these columns. The 
first lecture, on “The Cell and its Effects,” will 
appear in our next. Junior telegraphists will do 
well to follow these lectures closely, and to repeat 
the experiments described in them. There is a 
great tendency to be contented with the description 
of an experiment, but students who really desire 
to learn should never be satisfied until they 
have made the experiment for themselves. It is 
the only way to acquire a knowledge of Electricity. 


THE LATE REV. HENRY HIGHTON. 


WE have to record the very sudden decease, at his 
residence in The Cedars, Putney, of the Rev. Henry 
Highton, a gentleman long and well known in sci- 
entific, telegraphic, and scholastic circles. He was 
for many years one of the assistant masters of 
Rugby School, and afterwards for some time the 
principal of Cheltenham College. Mr. H. Highton 
was educated at Rugby under Dr. Arnold, of whom 
he was a favourite pupil, and between whom and 
himself there existed a strong personal attachment. 
Dr. Arnold, indeed, has left it on record, in a formal 
testimonial given shortly before his lamented death, 
that Mr. H. Highton was one of the best pupils who 
ever passed through his hands. As head of the 
school, and afterwards as one of its masters, Mr. H. 
Highton attained a lasting popuiarity, and in his 
shorter career as principal of Cheltenham he se- 
cured the attachment and respect of all the senior | 
pupils. As a scientific man he is associated with 
various discoveries in connection with electrical 
telegraphy, for which he more than once received a 
medal from the Society of Arts. He took out his 
first patent as early as July, 1844, for a telegraph 
worked by static electricity and a chemical recorder. 
In 1846 he invented his well-known gold-leaf 
telegraph, which, however, was never practically 
used. A small strip of gold leaf inserted in a glass 
tube was made to form part of the line circuit, 
and it was placed between the poles of a large per- 
manent magnet. Whenever the line currents passed 
through the gold leaf it was instantly moved to the 
right or left, according to the direction of the cur- 
rent. Its delicacy is so great that efforts have been 
recently made to introduce it upon our long-cable 
circuits. In 1848 he took out a patent, with his 
brother Edward, for a new form of needle tele- 
graph, and various other modifications ; and in 1850 
the British Electric Telegraph Company was formed 
for the express purpose of working and bringing ~ 
into more general use the inventions of Messrs. H. 
and i. Highton. He recently (1872-3) introduced 
a new form of battery, and has been engaged in 
perfecting a mode of working long submarine 
cables by means of his gold-leaf receiver, and a 
new electro-magnetic induction apparatus, by which 
the sensitiveness of telegraph instruments is consi- 
derably increased. He also, some years ago, in- 
vented and perfected a new kind of artificial stone, 
now largely used for paving and building purposes. 
Mr. H. Highton was formerly elected a Mitchell 
Fellow of Queen’s College, Oxford, after highly 


distinguishing himself in both the classical and 


January 1, 1875.} 


mathematical class lists of that University. He 


was a candidate for the Head Mastership of Rugby | 


at the period of Dr. Hayman’s election. 


ON DIRECT AND INDIRECT 


MAGNETS. 
By TH. PETRUSCHEYVSKY. 


Tue author gives the name absolute pole to the 
point upon which the parallel magnetic forces are 
directed. By relative pole he means the point 
where centre the resultants of magnetic forces not 
in parallel directions. If the word pole is used by 
itself, the absolute is implied in the absence of 
direct intimation to the contrary. As the most in- 
tense magnetic forces are concentrated in two small 
spaces near the ends of the magnet, they may be 
considered as parallel in relation to an external 
point proportionally near the magnet, and exposed 
to its action. 

First Method for the Direct Determination of 
the Poles—Let N OS (Fig. 1) represent the 


Figs. i: 
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‘pole would be simply determined by the intersec- 


tion of the produced needle, m, with the magnet, 
NS. But the action of the 8 pole upon the needle, 


-m, modifies the above result, and we shall now, 
\instead of this disturbing action, introduce one 


al, b t it . 
DETERMINATION OF THE POLES IN| yleaid. mn’ ie pntroc 


l‘or this purpose a second 
needle, m’, is introduced in the opposite direction 


| to the former m, so that the one attracts the S pole 


whilst the other repels it. Both actions annul each 
other as soon as Sm = Sm’, and the magnetic 
momenta of the two needles, m and m’, are equal. 
There remains then the action of the needle m upon 
the pole N, which can be compensated by a third 
magnet, m’’, which is placed in the opposite direc- 
tion to the sezond, and for which N m”’ = N m’. 
We will be satisfied with three needles, and assume 
that when moved they satisfy the above-mentioned 
conditions, z.¢., that on displacement of the needle, 
m, both the others move in such a manner that 
mS remains equal. to m’ S, and likewise m” N = 
m' N. If these conditions are satisfied, we may 
limit our consideration to the action of the needle 
m upon the pole N,and the problem is thus solved. 
The above-mentioned conditions involve that the 


Fig. 2, 


horizontal projection of a magnet, suspended from 
a point situate in the middle between N and S. 
Let the line M M’ be parallel to N S, and let both 
lie in one horizontal plane. Along the line M M, 
let small magnets, perpendicular to this line, and 
at the same time horizontal, be moved. These I 
call the needles. Let us first consider the action 
of the needle m upon the pole N, in the supposition 
that the distance N m is sufficiently great to allow 
of the pole N being regarded as absolute. 

It may then be readily shown that the mutual 
action which the point N and the needle m exert 
upon each other, attains its maximum when m 
stands exactly opposite to the pole N. In any 
position whatever (Fig. 2) of the needle, x’ s’, 
its action, T, upon the pole,'N, may be expressed 


by the equation 
Tec p i a@ sins (a + y) 
rN oa Chie 


p signifies a constant depending on the intensity of 
the magnet, N 8, and of the needle; a, on the other 
hand, and B =a+ythe angle C Nn'andC N s’. 
If we now, without regarding the physical signifi- 
cation of the assumption, put y = O, the value of 
T evidently increases, so that 
sin? a ee eet 
nN? ~¢N?) <\nN2 s N? 
that is on the supposition that y = O, the action of 
the needle, n s, upon the pole, N, is smaller than 
the last expression, and hence it must, a fortiori, 
be the full value of T. Let m (Fig. 1) be at 
the least distance from the pole, N. If beside 
its action there were no other, the position of the 


movements of the needles m and m’” are always 
alike, but those of m and m’ are opposite in direc- 
tion. ‘The speed of motion for all three magnets 
must be equal. 

The movements required by these conditions can 
be secured by a screw which has at its two ends 
equal but opposite threads. 

The position of the needles mm, m', and m’, is ar- 
ranged at first approximately, and so that the 
middle of the distance, m m’, arbitrarily selected 
lies opposite to the point 8, which is also approxi- 
mately determined according to the considerations 
of Coulomb. We assume, firstly, the distance of 
the point S’ from the end of the magnet at 25 to 
35 m.m., according to the size of the magnet, and 
commence thus the measurement. We determine 
first the position of the pole N, moving the system 
of needles till the greatest action is attained between 
mand N. The position of the pole S is then de- 
termined. If this latter determination deviates 
much from the assumption made at the commence- 
ment, the determination of N must be repeated, 
the position last found for 5 being retained. 

After some observations made by this method, I 
gave it up, and replaced it by a more simple 
process. gee 

Second Method for the Direct Determination o) 
the Poles. —Let the position of one pole, 8, be 
known; let the magnet be suspended by this pole, 
and kept in equilibrium horizontally by a counter- 
poise (ig. 3); let a small magnet, m s, move 
in this horizontal plane, in the direction A B 
parallel to N S, whereby it remains constantly per- 
pendicular to AB. If the point of suspension of 
the magnet coincides exactly with the pole 8, the 


4 


determination of the other pole, whose position we 
assume as unsymmetrical, is very simple. For this 
purpose, as in the first method, we have to find 
that position of the needle,” s, with respect to A B, 
in which its action upon the magnet, N §, attains 
its maximum value. The point of intersection of 
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the produced needle with the main magnet is then 
the pole sought for. In general, however, the 
pole S does not coincide exactly with the point of 
suspension Q,as it has been only approximately 
determined by the experiments of Coulomb ; hence 
he needle, » s, has a greater or smaller action 
also upon ‘the shorter arm of the magnet. The 
question is now under what conditions the dis- 
placement of the needle, x s, is accompanied by 
such changes in the reciprocal action between it 
and the magnet under examination, as are exclu- 
sively produced by the action of the needle, x s, 
upon the pole, N. 
Let 2 L signify the distance between the poles 
N and S. 
++6L that between the pole S and the point 
of approximation. 
D that between the lines N S and A B. 
Z that of the needle s’ n’ from the point of 
its maximum action (t.e., Z = nn’). 
i the distance between the two poles of the 
needle, x s. 
The action of the needle, n s, upon the pole, N, is 
then— 


oe A n Nn 
_ ie 
n’ N? 


cos s’ N s 
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Gee od eae 
But as— 
n' N* = (D? + 2?) 2 ands’N* = [(D+1)* +2] 3, 
therefore— 

4 D 
b= @LtID( pep - 
D+ 
[D+ I + @Lta nn): 


“In like manner we find the momentum of torsion 
in the action of the needle, n’ s’, upon the pole 8. 
If we put it = F, then 

a 
P=0L( 


2L+2,2]3 — 


[D* 
ile 
[D +)? + (2L+2)? 7): 


In order that in a displacement of »’ s’ the altera- 
tion of & thus produced may be greater than that 


since then the changes in the position of the magnet 
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under examination must be chiefly ascribed to the 
action of ns upon N. 


But now— 

dk 2L+0L & 

ak. oL ‘gL+2° 
D4 D 

[(D+*+22]§ (D*+22)§ 

D+l | D 
(D+)*+@L+27]4 [(Do+@L+2)]§; 
or, finally— 

2L+¢0L 2L+2 
éL eae 
ig! 8, D 
[eL+a:+ D+) —(@L+2:tD 8 
D+ D 
[z*-+ (D+ 7]3 [ep Dale 


If in the last expression we insert, instead of the 
symbols, the numerical values, as experimentally 
determined, we may convince ourselves as to 
whether the condition has been fulfilled or not. 
In the latter case the values of D and 7 have to be 
altered till the numbers suit the formula. To be 
finally satisfied as to the accuracy of the determi- 
nation of the position of the pole, we may proceed 
as follows :—After the one pole, e.g. N, has been 
ascertained as above directed, the magnet is re- 
versed, and suspended by its N pole, “whilst the 
position of the S pole is determined, The magnet 
is then again suspended by the S pole, but more 
accurately than before, and the position of the N 
pole is once more determined.. Experiment shows 
that the result of the second determination differs 
from that of the first within the limits of errors of 
observations. This method, as well as the pre- 
vious one, renders it practicable to determine the 
position of the poles even when they are not sym- 
metrically distributed. 

Before describing the apparatus used for deter- 
mining the poles, I will point out certain sources 
of error which may possibly occur. 

(a). The needle must, when displaced, always be 
set vertically, both to the direction of displacement, 
RM, and to the axis of the magnet, NS. From 


Fig. 4. 
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any deviation of the needle from the perpendicular 
there results an error in the determination of the 
pole, which, however, can be eliminated by means 
of two observations—in one of these the needle lies 
the right, and in the other to the left of the mag- 
net. In Fig. 4, N S is the suspended magnet, 
PQ and R M two lines equidistant from and paral- 
lel with NS. Lets be the position of the needle 
in the first observation, 2’ s' in the second; further, 
let the line o N o’ pass through the N pole, and be 
perpendicular to the three parallel lines. In the 
first position the N pole falls on the one side of the 
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line o o’, and in the second position on the other. 
If we assume, as is warranted by the construction 
of the apparatus, that the two directions ns and 
n’ s' are parallel, it follows that if the first determi- 
nation of the pole gives a positive error, that in the 
second determination must be negative. Accord- 
ing to the one measurement the distance of the 
pole from the extremity of the magnet is R +p, 
according to the other R — p. Half the sum of the 
two = KR is therefore free from the error in 
question. 

(b). Let the needle be fixed perpendicular to its 
direction of displacement, R M (Fig. 5); let 

Fig. 5. 
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R 
this not be parallel to N S, but situate in the same 
plane with it; let m be the position of the needle 
in the case when its production touches the pole 
N; let N not be perpendicular to N 8S. A re- 
moval of the needle towards n’ increases both its 
distance from the pole N and the angle S N, which 
in the position n” becomes a right angle. A move- 
ment towards n’’, on the other hand, increases the 
distance, and decreases the angle. An increase of 
the acute angle, S N n, increases the momentum of 
the action of both magnets, whilst a decrease 
of the same angle has the opposite effect. An in- 
crease of the distance diminishes the force with 
which the poles act upon each other, whilst a de- 
crease augments it. Hence it is evident that the 
maximum of action occurs in some position between 
nandn'’, The angle n N n’, which we will call 
a,is equal to the deviation of the direction Rh M 
from parallelism with N §. Calculation shows 
that the maximum occurs for a point n’, whose 
position in R M is thereby determined that the 
angle xn Nn'=1a. A needle at this point, if suf- 
ficiently produced, meets the magnet in N , instead 
of in N, which is the true pole. The error thus 
committed can be detected by calculation as soon 
as a is known. I have, however, preferred to 
diminish a as far as possible by means of a careful 
construction, described below. 

(c.) Suppose the magnetic and geometric axes 
are in the same plane, but not parallel. If R M is 
placed parallel with the geometric axis, N S, the 
magnetic axis, N’ S’, forms with R M (Fig. 6) 


Fre. 6. 
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an angle 8, whose influence upon the result 
of the measurement has been explained above. In 
order to eliminate the error arising from the want 
of coincidence of the magnetic and geometric axis, 
two observations must be made, one on each side 
of the magnet, whereby, however, both lines, R M 


and P Q, must be parallel with the geometric axis» 
NS. If in the one case the distance of the pole 
from the extremity of the magnet = /,and in the 
A= I+07, 
2 
This result follows from the approximately accurate 
supposition that 7 =2>%-+ q, andl’ =X — q, q stand- 
ing for the error arising from the deviation of the 
magnetic from the geometric axis. 

(d). Suppose the magnetic axis does not lie in 
the same plane with the direction of displacement 
of the needle. In this case the horizontal projection 
of the axis can be taken iuto calculation, instead of 
the axis itself. The position of the pole as found 
for the horizontal projection departs very little from 
the true position, as the angle formed by the mag- 


other case = 1’, the true distance is 


Fig. 7. 
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netic and the geomettic axis is very small. If, ¢.7., 
the distance of the poles is 200 m.m., and the angle 
of the axis 1°, then in the most unfavourable 
position of the magnetic axis, 7.e., when it falls in 
a plane perpendicular to the geometric axis, the 
position of the pole, as determined in the horizontal 
projection, only varies from the true position by 
oI m.m. 

(e). If the needle is pointed accurately towards 
the pole, a considerable displacement of it cor- 
responds to a relatively slight change in the action 
of the needle upon the magnetic pole, and the 
position of maximum action cannot be determined 
with the accuracy desirable. To overcome this 
obstacle I make two observations, turning the 
needle alternately right and left from the supposed 
point of maximum action. Suppose at the begin- 
ning of the experiment that the needle is at the 
point 6 (Fig. 8), and is now approximated to 


Fia. 8. 


the position e, where its action upon the N pole 
is greatest; without stopping at this point, I move 
the needle onwards to acertain point, a, where it 
repels the N pole with the same force as ind. If 
a bis trifling in comparison with the distance be- 
tween both magnets, the middle point of the line, 
ab, may be taken as the position where the action 
of the needle is greatest. 

The accuracy of my method depends, among 
other things, upon the circumstance that the mag- 
netic axis is parallel with the direction of displace- 
ment of the needle. Hence it follows that the 
maximum action between the two magnets cannot 
be determined by the greatest deviation of the 
magnet under examination from its original posi- 
tion. Suppose the magnet is in its place before 
the needle is brought into position; the magnetic 
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axis of the former will then take the direction of 
the magnetic meridian. As soon, however, as the 
needle is fixed up, the former varies from its 
position, and the pole withdraws from the needle. 
In order to bring back the magnet to its original 
position, another magnet, which we may call the 
compensator, is approached on the side opposite to 
the needle. Suppose that the needle was at the 
point ): if it is moved from its place, the sus- 
pended magnet deviates again from the direction 
of the meridian. Butif the needle is moved further, 
a new position a can be found for it, in which the 
magnet returns to the meridian. If the compen- 
sator remains hereby unmoved, the action of the 
needle upon the pole of the magnet is the same at 


aand at 0. 
(To be continued.) 


EARTH-BORING FOR TELEGRAPH 
POLES. 
By JOHN GAVEY. 


THe usual method of digging a post-hole with the 
pick and spade requires but a brief description. A 
rectangular opening, averaging 4 feet by 2 feet, is 
made in the ground, and the earth moved uniformly 
throughout to a depth of 2 feet 6 inches, whence, 
by a step-like arrangement, the length of the hole 
is gradually shortened, until at the bottom it does 
not exceed 1 foot. 

The depth at which it is customary to plant 
telegraph poles may roughly be considered to vary 
from 4 feet 6 inches for a pole 24 feet long, to 
5 feet 6 inches for one 28 or 30 feet; 6 feet serving 
up to, say, 40 feet, and 7 feet for any height. 

It may be taken, as the result of experience, that 
the average number of holes which a workman will 
dig in ten hours is represented in the following 


table :— 
No. of Holes per Day. 


Soil. 4 {t. 6ins. 5 ft. 6 ins. 
deep. deep. 
ERE Syn eres 6 5 
Digompy soil... 5 4 
Plard gravel i... 4 3 to 33 


The digging of a pole-hole 4 feet 6 inches deep 
may be said to involve the removal of 30 cubic feet 
of soil, which will represent a weight varying from 
2850 lbs. to 3600 lbs., according to the nature of the 
soil; whilst one 5 feet 6 inches deep will contain 
44 cubic feet, with a weight of 4180 lbs. to 
5280 lbs. This allows for the step-like manner in 
which such a hole is generally dug. 

To reduce the great amount of unnecessary 
labour here involved, the most obvious step is first 
of all to effect a reduction in the size of the hole. 

_ The first instrument invented for carrying out the 
object was the “Spanish spoon.” It consists of a 
circular metal disc, the chord of the are forming a 
cutting edge. ‘I'he periphery of the disc was pro. 
vided with a ledge about 2 inches high, to retain 
whatever might accumulate on its surface, and the 
whole was fixed at right angles to a long handle. 

Various modifications in the form of the spoon 
have been introduced with more or less success: 
but the principle of all forms of this apparatus is 
the same, namely, loosening the soil with a suitable 
bar, and collecting and raising to the surface the 
débris thus broken away. 


* Abstract of a Paper read b-fore the Society of Telegraph Engi- 
neers, 


The most marked improvement in the method of 
opening holes for telegraph poles appears to have 
been the introduction of earth-borers, amongst 
which may be mentioned those invented by Spiller 
by Marshall, and by Bohlken. 

Spiller’s is but a modification, on a large scale, of 
the ordinary ship’s auger; Marshall’s and Bollken’s 
are both constructed on the same principle, but are 
essentially different from Spiller’s. A general idea 
of their construction can be obtained from the ac- 
companying diagram of Marshall’s apparatus. 


al SSSoans|paeenee = 


Spiller’s borer the author found to be very 
effective in sand, clay, and ordinary soil, but ill 
adapted for gravelly or stony ground. Marshall's 
borer was very effective in ordinary soil, clay, and 
eravel. 

These borers have obviously one defect: they 
cannot be worked close to a wall or a hedge, posi- 
tions where—in road telegraphy especially—it is 
frequently necessary to erect poles. ‘This difficulty 
has been overcome by fitting one of the borers with 
an ordinary ratchet handle, lightening such of the 
parts as admit of it, and replacing the long tapering 
point by a shorter one. ‘This modified instrument 
will bore in clay and ordinary soil, but in gravel it 
only acts as a spoon, the soil having to be broken 
up with a bar. © 

The advantages of these apparatus may be sum- 
marised as follows :— 


1. Speed: a number of pole-holes can be opened 
out to a given depth, with the same force of 
men, in less time than by ordinary methods. 

2. Diminution of labour in filling in. 

3. Greater solidity of the pole thus erected. 

4. Less disturbance and mixing up of the soil,— 
a point of some consequence in erecting lines 
of telegraph through private property. 

5. The advantage of being able to work in wet 
soils without baleing or pumping, 
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Hole Boring. Tagaa Soil. rem Gravel Remarks. 
Mins. ‘Feet. Feet. Feet. 
3 28 —_— 3°6 2°0 
4 47 370 es 2°6 ; f i 
8 80 — 26 3'0 ee 7 and 8 bored for A pole, 35 mins. additional taken 
9 40 0'9 2°9 2:0 up for widening both holes. 
10 58 — 30 2°0 (Plate broken. 
14 63 ah 2'9 2°9 | Nos. 10, 14, 16, and 18 poles, three men with sheers were 
16 63 — 2°9 29 told off. The sheers erected for drawing borer, and, 
18 87 — 2°O 3°6 when hole complete, used for raising pole. Work 
—— —— — —— done entirely by them. 
466 3°9 19°9 20°6 
6. Saving of expense in sharpening and laying| which would tend to destroy the wood. Those 


pickaxes. 
Amongst the disadvantages may be mentioned :— 


r. Strain involved in raising the borers out of 
heavy soils, with their load of debris. 

2. The difficulty and—with inexperienced men— 
danger in rearing the pole into the hole, when 
the former is very heavy. 

3. Liability of the screw-borers to fracture, and 
additional first cost. 


After entering fully into each of these, the author 
concludes a valuable practical paper by appending 
several interesting tables, showing results which 
had been obtained with the borers. From these we 
extract the one (see above) for Marshall’s 12” borer, 
which has given on the whole the most general 
satisfaction. 


Mr. Gavuy added that he had received from Mr. 
Langdon a letter, in which the writer said that he 
considered that there was a possibility that, in some 
soils, the varying strain occasioned by the force of the 
wind might gradually work the poles out of the ground. 
Mr. Langdon suggested and described in his letter 
the addition of a semi-circular iron flange near the 
bottom of the poles, in order to secure their stability 
in the ground. He (Mr. Gavey) thought that there 
was very little danger of the poles being forced up in 
the manner described. Where the ground was suffi- 
ciently solid, the stability of a pole erected in bored 
holes would be sufficiently great to resist all ordinary 
pressures. He had that day inspected a length of line 
which was described in the paper as having been put 


up in bored holes, and he found that, although the | 


line carried heavy No. 4 wires, the effect of which in 
ordinary cases was well known, not a single pole had 
moved, and not a single shilling bad been spent on 
the line, although the gales of three winters had blown 
over it. That was avery good example of the stability 
of poles erected in the manner described. 

Mr. von Fiscuer Trvurnre cp said that, having had 
some experience with earth-borers, he wished to state 
a few disadvantages which were not mentioned in the 
paper. The paper spoke of the greater solidity of 
poles erected in bored holes ; but that supposed that 
the earth was properly rammed in. He had, however, 
found that there was a certain difficulty in ramming 
in the earth. There was always a very small space 
between the pole and the side of the hole, and in many 
cases the pole failed to be exactly in the centre, and 
hence there would be certain places where it would be 
very difficult to use the rammer. Some soils, too, as, 
for instance, wet clay, offered very great difficulties to 
the entrance of the rammer into the narrew space 
between the pole and the ground. Open spaces 
would sometimes be left against the side of the 
pole, and these would become filled up with water, 


defects were not likely to occur if the hole was 
dug in the ordinary way. The system of boring in- 
volved the use of more tools than were required in the 
ordinary process of digging, and he always thought 
that it was a disadvantage to use very many tools, 
especially in countries where long lines had to be 
erected, as in the interior of Australia or Russia. In 
the year 1863 he took out earth borers from England 
for the purpose of erecting a telegraph in the Republic 
of Paraguay, and he found that the men, who were 
very good workmen, would rather do the work without 
the borers than with them, and, in fact, he had to give 
up the use of the borers, though against his will. 


The Presipent (Sir William Thomson) asked what 
tools the men objected to. 

Mr. von TRUENFELD said that he used exactly the 
same sort of borers as those which were then exhibited, 
though they were not so long. 

The Presipent asked whether the men who pre- 
ferred the pickaxe and shovel were men who were in- 
experienced with the borer. 

Mr. von TRUENFELD said that the work was done by 
soldiers, as the lines were purely military ones. The 
men were very well trained soldiers, and workmen of 
the first class. One of the reasons why they objected 
to the borers was that they had to take too many tools 
with them. The paper stated that it would be neces- 
sary always to carry a pickaxe and shovel, as there 
were cerjain places in which the borer could not be 
used. Consequently the number of tools would be 
large, and the men found the quantity very disagree- 
able if they had to travel many miles a day, and shift 
their tools from place to place. It was important to 
reduce all the appliances to the very smallest quantity. 
The men did the work just as quickly with the shovel. 
He never used shear-legs for erecting the wooden poles, 
as such an appliance would be an addition to the tools 
to be carried about. The men lifted the poles by hand, 
and as they were lowering them into the ground it 
often happened that a pole would knock the sides of 
the hole, and a piece of earth would tumble down be- 
tore the pole reached the bottom, and would prevent 
the pole from going to its proper depth. He had seen this 
occurrence repeatedly. He believed that earth-borers 
of smaller dimensions—for instance, about five inches 
in diameter—might be advantageously used in erecting 
provisional military field telegraphs. 


Mr. Graves said that some years ago he was under 
the impression that they might supersede the use of 
the spade and pickaxe by the introduction of mechan- 
ical means which would lessen the labour and lessen 
the quantity of earth disturbed in erecting poles; and 
so far as experimental trials went, he should have been 
justified in speaking quite as highly of the borer as 
Mr. Gavey had done, and more highly of the Spanish 
spoon. On one occasion he assembled the chief officers 
in his own division for a trial near Coventry, on soils 
of various sorts, and they compared the use of the 
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borer and the spoon with the ordinary method of 
making holes with the spade and pickaxe. It was 
found that, except in the case ofrock and hard gravel, 
the borer showed a decided advantage. Its perform- 
ances were very clean; the work was done quickly ; 
and it was found possible, with care and under super- 
vision, to lower the poles into the holes without diffi- 
culty. But, on the other hand, even in that instance, 
certain drawbacks developed themselves which after- 
wards proved a serious obstacle in practice. One was 
the very great labour attendant on the use of the borer. 
After a depth of two feet had been reached, every lift 
became a series of hard continuous work to the men, 
and there was no relaxation, for the work became a 
perpetual mill-horse round, followed by a heavy lift, 
and the deeper they went the harder the work became. 
It appeared to him that, even on that ground alone, 
the borer was likely to become an unpopular instru- 
ment with the men. His experience had been that 
when they tried a test experiment under the super- 
vision of superior officers who were interested in bring- 
ing out the best theoretical result, they generally got 
something which the practical use of the same instru- 
ment by workmen under ordinary conditions, did not 
confirm. He had distributed the borer and the spoon 
throughout the various gangs working in parts of the 
country with which he was connected, and had asked 
for reports as to their success. During the first month 
or two the officers reported very favourably of both 
the new instruments, but, on the whole, more in fa- 
vour of the spoon than of the borer ; but he had found 
that in the course of six months, except in a few 
special instances, the whole of the novelties had quietly 
dropped out of use. They had been reported upon, 
and then ceased to be employed. In spite of the 
manifest advantages of the borer, a large space of 
ground had to be traversed while it was being used, 
and thus crops might be injured to a large extent, and 
there was a difficulty in working the instrument ex- 
cept in open spaces. A large portion of the work for 
the Post Office had to be done close to the bottoms of 
hedges, or the banks of canals, and in either instance 
it would be impossible to work the instrument. The 
Spanish spoon, so far from being abandoned, was the 
only mechanical instrument which, in his division of 
the postal service, could be said to have any vitality. 
His staff had made many modifications in the shape 
of the spoon, but the general result was that it could 
be worked in a limited space where they could not ob- 
tain room for the use of even the ordinary spade and 
pickaxe. In loam or clay, where the borer could cut 
easily, the difficulty lay in lifting the earth when cut ; 
and in those cases in which there was hard gravel or 
soft rock, the borer, for all practical purposes, became 
a spoon, as the soil had to be smashed first, and then 
lifted. Such a process of lifting, however, could be 
more easily and more rapidly effected by the use of 
the spoon. In erecting a road line of forty miles from 
Birmingham to Derby, he had arranged that the work 
should be done, as far as possible, with spoons; and 
amongst a gang of thirty men there were only three 
spades, and the whole of the line was erected by the 
use of the spoon, under two foremen of competent ex- 
perience, and the result was so far satisfactory that 
the cost for labour was not on the average greater than 
would have been occasioned by the use of pick and 
spade ; and there was an absolute gain in the fact that 
the earth was not removed to so great an extent. But 
beyond that he was bound to say that the economical 
gain was absolutely nil. The advantage gained in 
labour by a smaller quantity of earth having to be re- 
moved was lost by the increased labour of fixing the 
poles; and when the poles were heavy, a large number 
of men had to be collected, at short intervals, from 
their other employments, in order to set the poles into 
the holes; and in many cases it happened that the 


sides of the hole were broken, and the holes were half 
filled up, so that they had to be spooned out again. 
He might add that, although this result, which was so 
far satisfactory that it did not cost more than the 
erection of poles in the ordinarymanner, was obtained 
by a large gang working under competent supervision, © 
he did not find that it was practicable to enforce the 
use of any substitute for the spade in the the case of a 
few men working by themselves. The workmen in- 
stinctively clung to the spade, and his experience co- 
incided with that gained by Mr. von Truenfeld in 
Paraguay. He believed that neither the spoon nor 
the borer was used in his division to any appreciable 
extent. 

Mr. Bey said that he thought that Mr. Gavey, in 
referring to the old method, had given rather a bad 
case as to the quantity of earth which it was necessary to 
remove. He had given a measurement of two feet, 
but he (Mr. Bell) thought that one foot six inches was 
ample space for a man to work in. There was one 
point upon which it was necessary to have a little in- 
formation. In the drawing of the A pole the curves 
were shown, and it was apparently assumed that the 
friction of the earth upon the pole was such that, when 
the pole was canted over under strain, the earth 
would be caused to move in the direction which was 
shown. He wished to know whether that point had 
been really subjected to any test, for, unless the pole 
had avery considerable taper at the bottom, he did 
not think that the earth would have such a hold upon 
it as tu avoid its being canted over. It was, however, 
clear that, in the case of such a small base, and the 
height of the pole being so much greater in propor- 
tion, when a atrain came upon the pole one leg would 
go down slightly into the soft earth, and the other 
leg would be lifted, if there was no sill-piece or tie 
such as was shown in another diagram. He thought 
that Mr. Langdon, in his letter, had pointed out rather 
a weak point, and that it was necessary to adopt some- 
thing of the kind which he had recommended, in 
order to give the poles a good hold of the soil. 

The Presipent—lIt seems to me that the resistance 
to tilting over in the case represented in Fig. 7 would 
depend solely upon the force sequired to pull either 
pole directly up. 

Mr. Brexu concurred, and said that it seemed that 
the resistance depended upon the friction of the earth 
against the pole. Unless there was a very consider- 
able friction, which they could scarcely imagine would 
be obtained by mere ramming, an excessive strain 
would certainly draw one foot up and depress the 
other, according to the softness of the soil. 

Mr. Burton, Director of Telegraphs in the Argentine 
Republic, said that what Mr. Truenfeld had said with 
respect to the falling down of earth was a matter of 
fact, and it would be a disadvantage either to have the 
pole higher than it ought to be in the ground, or to 
have to take the pole out of the ground in order to 
remove the earth which had fallen under it. It should 
be considered also that in other countries they were 
unable, as a rule, to obtain poles in the same form as 
we had them in England. For example, he had about 
30,000 wooden poles on his line, and out of any hun- 
dred poles it would be impossible to find five which 
were straight, and in such a case the borers would be 
practically useless. If the holes were bored of suffi- 
ciently large dimensions to receive such poles, the 
ramming down would be a matter of serious difficulty, 
and would leave cavities which would be filled up by 
water; or, if the poles were not injured in this way, 
they would get loose, and men would have to be con- 
tinually-employed in putting them straight, especially 
on curved portions of the line. 

Mr. W. H. Prusce asked Mr. Burton what was the 
nature of the wood used in the Argentine Republic, 

Mr. Burton replied that, as a rule, the wood was of 
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a very hard kind. There were two kinds which were 
generally used. One was Algaroba, and the other was 
Quebracho Colorado. It was somewhat difficult for 
a man who was not well accustomed to the colour of 
the wood to distinguish between Quebracho Colorado 
and Quebracho Blanco. 
wood which would not last above one-third of the time 


_ the Colorado would last, and consequently any cavities 


‘ 


which might be left in the ground by imperfect ram- 
ming: would materially affect the durability of the 
Quebraco Blanco. 

Mr. Preece asked what the life of a pole was con- 
sidered to be in the Argentine Republic. 

Mr. Burton said that, from his experience, he should 
think that, if the best kind of wood was used, the 
poles could be left for fifty years in either a perpen- 
dicular or a horizontal position, without suffering any 
deterioration whatever. The wood was so heavy that 
it could not be got in the capital of the Republic ex- 
cept to a very slight extent, as the cost of transport 
was very great, and the roads were as yet in a most 
primitive condition, and there were no railways to the 
interior. It was cheaper to use wood obtained from 
either Europe or the United States. This timber was 


abundant in the northern provinces, forming forests 


intervals between them. 


of a hundred miles or more in extent, with but small 
The wood itself was very 
cheap, and at the commencement of the construction 
of the telegraph the poles could be bought for about 


_ ten shillings each, but the proprietors, in consequence 


of the demand, had raised the price to about thirty 
shillings a pole. He had no idea of the age of the 
trees from which the poles were cut. The trees grew 
along the river coast, but it was perfectly uesless to 
attempt to bring them down to Buenos Ayres, as the 
carriage by water was very expensive, and the wood 
sank if it was formed into a raft. 

The PrestpEnt asked whether they were to under- 
stand that no form of borer had been found suitable 
for telegraph work in the Argentine Republic. 

Mr. Burton replied that a borer had been used by 
one contractor, but he found it useless in consequ2nce 


of the irregular form of the tree, and, in addition, 


there was the objection of which Mr. Truenfeld had 
spoken, namely, the dislike of the men to carrying 
many tools. He (Mr. Burton) had had to dispense 
with many of the tools for maintenance which would 
be used in England and other countries where trans- 
port was easy. The men had always to go on horse- 
back, and travel very great distances every day. 

Major Matcotm said that Mr. Truenfeld had sug- 
gested that the borers would be very useful for military 
telegraphs. He should like to ask whether that gen- 


' tleman had himself tried the smaller borer for such 


work. One objection to the small borers would be 
that the V-shaped opening, being small, would get 
jammed up with stones, and the borer would have to 
be perpetually pulled up from the ground in order to 
be cleared. Another objection was that, in his ex- 
perience, he had found that, owing to some manufac- 
turing defect, the borers broke in the pipe. 

Mr. von TRUENFELD stated that the borers which he 


. used in Paraguay were about five inchesin diameter, and 


they were much shorter and stronger than those ex- 
hibited at the meeting. Their length was about four 
feet. He used them for boring holes about three feet 
deep, and the poles were made of a tree of a very good 
round shape. The soil in which the poles were fixed 
consisted chiefly of clay and sand. 

Mr. Curzey said that three years ago he gave very 
great attention to the question of boring, for he thought, 


and indeed many others thought, that very great ad- 


vantage would arise from the use of boring tools. He 
caused tools to be sent through the country, and ex- 
periments were made in many places. After the ex- 
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reports, and many of the reports which he had received 
treated the question in the most practical and precise 
way. The report from Nottingham spoke of Marshall’s 
borer, and the writer said, ‘‘In clay, two men bored 
one hole, five feet six inches deep, in thirteen minutes, 
with fourteen lifts.’ This meant that the borer was 
lifted from the ground fourteen times. The lifting 
was the most difficult part of the work. The borer 
was screwed four inches into the ground, and the men 
had to put their arms under the cross bar, and lift the 
tool bodily out. The report from Doncaster said, 
‘‘ Where the earth is loose or soft, good progress may 
be made with the borer, but where the ground is 
harder the borer becomes almost useless, and the use 
of the borer and spoons only becomes more slow than 
the ordinary process of digging. With either the spoon 
or the borer all large stones have to be broken up be- 
fore they can be drawn out, while in the ordinary way 
they are easily got out by digging.” He had received 
reports from Ireland, from which the general conclu- 
sion appeared to be that, where the soil was of such a 
nature that spoons could be used, such tools were very 
much to be preferred to the pick and shovel; but the 
cases were so many in which the pick and shovel must 
necessarily be used, that it seemed doubtful whether 
it was advisable to carry double sets of tools with all 
the gangs, for the pick and shovel would of course 
answer for every purpose, while the Spanish spoon 
alone would not. In Ireland the borer had not been 
tried. He had recently made enquiries throughout the 
country as to whether the use of cither the borer or 
the spoon had survived, and he found that they were 
not used anywhere. There was a report from Newark 
from which it appeared that Marshall’s borer and the 
spoon were both good tools in certain grounds, but. 
they both required a ‘‘ knack’? or experience in work- 
ing, and that being the case, their use could be profit- 
ably brought about only where the same workmen are 
employed continuously. There was no doubt that in 
introducing any new tool, there was an immense 
amount of vis inertie to contend with, and the borer 
and the spoon, very probably, had had to contend with 
that disadvantage. This obstacle had impeded the in- 
troduction of pulley-blocks for straining up the wires, 
but it had at length been overcome, and now there 
was not a single wireman who would not require a set 
of pulley-blocks before he set to work. When the 
deputation from the American Western Union Com- 
pany was over in this country, he enquired of the 
general superintendent as to the use of the borer, and 
the reply was that he, at any rate, never used the pick 
and shovel at all for fixing poles. No doubt the diffi- 
culty arising from the earth being pushed down into 
the hole by the butt of the pole could be met by special 
apparatus, in the form of a tub or tube, made to fit in. 
the upper part of the hole, but all such things would 
have to be carried with the men, and the same appa- 
ratus would not fit every hole, and hence there might 
be an inconvenient multiplicity of appliances. It did 
not appear to him that the punning up of the pole 
formed any insurmountable objection, Mr. von Tru- 
enfeld had said that there was no room in the hole for 
punning, but by using a punner with an end some- 
what curved, so as to fit the circumference of the pole, 
that difficulty was met, and they could pun very well 
in a width of two inches or two inches and a half. But 
the great difficulty, after all, in using boring tools was 
that men had to be trained in their use, while labourers 
accustomed to the use of the pick and spade could be 
met with in any part of the country, and set to work 
directly. He hoped, however, that they would not 
give up the trial of these tools; but he must confess 
that he had very much less hope of their being ulti- 
mately successful than he had three years ago. 

Mr. Gotstone said that some time ago he was so 


: periments had been made for some time, he called for | satisfied with some experiments which had been made 
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with the borers that he gave them into the hands of a| met by the means which he had described, and he did 


foreman to construct a line of poles by the side of a 
railway. The work proceeded very well while the men 


were working on level ground, but the borers were: 


found to be utterly useless when they came to the side 
of any bank in which the ground had been disturbed, 
whether the bank sloped down from the line or formed 
the side of a cutting. It would be necessary, in de- 
vising borers, to make something of universal applica- 
tion, if such tools were to be successful. Railways 
were particularly interested in this question. In many 
cases banks were made of new tipping, and the soil 
was placed very lightly, so that it-was difficult to fix 
poles in such places. An effective borer would save a 
great deal of trouble in such cases. 

Mr. Gavey, in reply, said that one of the objections 
which had been raised to the use of borers was the 
number of tools which the men had to carry. He 
quite admitted that, if the spade and pickaxes, anda 
variety of other tools as well as borers, would have to 
be carried, it might be necessary to abandon the use 
of the borers. But in a country like England the 
officer in charge of the line generally knew the charac- 
ter of the soil on which the line was to be erected, and 
he could act accordingly. If the use of the borer was 
inadmissible on any particular soil the holes could be 
made with other tools. A great point had been made 
as to the small space which existed between the pole 
and the ground, and the want of room for ramming. 
He had always considered that the smallness of the 
space which existed between the pole and the ground 
was one of the great advantages of a bored hole. 
Something had been said as to the use of borers 
abroad, but in dealing with the subject he had referred 
more to their use at home, where, as he had said, the 
officer in charge could use his own discretion as to the 
tools which would suit the soil. In foreign countries 
it might, of course, be advisable for the officers to rely 
only upon such tools as they knew could be used 
under all circumstances. {With reference to Mr. 
Graves’s remarks, he (Mr. Gavey) was not aware 
whether Mr. Graves had used the small modified in- 
strument which was referred to in the paper as Mar- 
shall’s spoon. That was an instrument which was 
well adapted to overcome many of the objections which 
had been raised to the borer itself. It was quite true 
that, with a heavy borer, the men were unable to open 
an hole near a wall or an embankment, or in a confined 
space, but, with the small ratchet borer which he had 
referred to in the paper, that difficulty was thoroughly 
overcome. That instrument would bore very fairly in 
clay and in light soils. In heavier soils it might be 
used only as a spoon, as the soil had to be broken up; 
but it had certainly been hisopinion—and he ventured 
to say that it was his opinion still—that with that in- 
strument they could collect the soil more readily than 
they could with the Spanish spoon. With regard to 
diagram No. 7, he understood from Mr. Bell that it 
was that gentleman’s opinion that the only hold which 
the soil had on the pole was the friction between the 
surface of the pole and the soil itself. ‘hat would be 
so if the pole was raised vertically out of the ground 
by means of shears, but he did not think that that 
was the kind of action which would occur. Of course 
if the poles were not rigid they would bend, and under 
such circumstances they would be drawn out, and 
would simply be held by the friction existing between 
the poles and the soil; but he scarcely thought it was 
a correct view of the case that such a condition would 
exist. With reference to the general use of borers he 
thought that there was, no doubt, difficulty, as had 
been said by several speakers, and one of the greatest 
objections to the use of the borer was certainly the 
difficulty in withdrawing it from the soil. Thesecond 
great objection was the difficulty in rearing the pole 
into the hole, But those difligultics were very fainly 


not think that the additional weight, in the shape of 
tools that had to be carried, by adding a pair of light 
shears to each gang was worth much consideration. 
He believed that one of the causes which had led men 
to object to the use of borers was the physical strain 
which was involved in raising the instrument out of 
the ground ; but if that strain was removed by some 
simple means, such as shears and a pair of blocks, the 
objections would very soon vanish. He had found no 
difficulty in getting the men to do the work with 
borers when they were provided with the means of 
avoiding the great physical strain to which they would 
be otherwise exposed. One erection of the shears 
served for the whole operation with regard to each 
pole. He had found no difficulty in lowering the pole 
without knocking the earth from the sides of the hole, 
and so partly filling it up. But certainly any such 
contingency could be provided for by making the hole 
six or eight inches deeper than the height of the pole 
required it to be. 

The PreEstpEN?, in closing the discussion, said—I 
wish to make just one remark upon diagram No. 7. 
The disadvantage of the method in No. 6, as I under- 
stand it,is the large quantity of loosened soil that it 
involves. The advantage it presents is the presence 
of the cross-bar, which cannot move upwards without 
dragging a large quantity of soil with it. But on re- 
ferring to diagram No. 7 I think that, notwithstanding 
the comparatively small quantity of soil loosened in 
the process of executing it, we have an arrangement 
which could not possibly be advantageous, even with 
the addition of ratchets projecting out as in the ad- 
ditional (not numbered) diagram before us. It appears 
to me that in diagram No. 7 we have a mechanical 
arrangement devised, as it were, for the purpose of 
plucking out one or other of the poles. As the ar- 
rangement is described in the paper, it is stated that 
if the fulcrum were B, the lines of motion would be 
those shown by the full curves; or if the fulerum were 
p, the lines of motion would be those indicated by the 
dotted curves. Probably in the actual case the virtual 
fulcrum would be somewhere between the two—s and 
pv. The line of motion then of the middle of the im- 
mersed part of the pole c would be vertically upwards. 
There would be a slight obliquity to the right in the 
motion of the upper end of the part immersed, and a 
slight obliquity to the left in the motion of the lower 
part; but those obliquities would be so slight that it 
would take a very solid surrounding to give any very 
considerable resistance to the motions. It seems to 
me that after being tried for a time by severe forces 
pulling in the direction of the arrow-head in the dia- 
gram, the left-hand pole would become loose, and 
would then have only its own weight with which to 
give stability to the structure; and as the same thing 
might happen to the other pole by forces in the other 
direction, the whole is, in point of fact, an arrangement 
as if devised in the first place to lessen the hold of 
each pole upon the earth, and afterwards to pluck out 
one or other, according to the direction of the final 
pull. It is easy to reckon how much stability will be 
given by weight, and I believe the virtual stability of 
this arrangement will be that of two loose poles stand- 
ing simply by their own weight. I suspect that in © 
truth there would be less resistance in the case of the 
two poles rigidly connected, as shown in the diagram, 
than there would be if they were quite independent, 
with merely a loose link at the top, to give a resis- 
tance equal to the sum of the resistance of the two 
poles separately. I think it very probable that, even 
taking into account the assistance which gravity would 
give, it would be found that the particular arrange- 
ment shown in the diagram would have more power 
of resistance to a force applied at the top in a direction 


perpendicular to the plane of the diagram than 
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to a force in the direction shown by the arrow- 


head. 
In reply to Mr. Culley, 
The Presrpent further said—If the force was always 


in one direction, then there would be nothing to loosen 


—_ 


the pole B A. 


The pole sn a would give its full resis- 
tance. 


I think that if there were forces sometimes 


in the one direction and sometimes in the other, it is 


even possible that there would be less resistance with 
the two poles than from the one alone, from the fact 


. that the pole a c would get loosened by forces acting 


in the direction of the arrow-head. It seems to me 
that after both poles become loosened, the resistance 
might be less than with a single pole. If the force is 
always in one direction (as that shown by the arrow- 
head), then, with the poles loosely joined at the top, 
the resistance would be greater undoubtedly than with 
a single pele; but probably not quite so much greater 
as double. Although that is not a good arrangement, 
it would be better than the arrangement shown in the 
diagram. i think that if the poles were close side by 
side, there would be less than double the resistance of 
one pole, because the whole amount of the resistance 
of the earth that one pole would experience would be 
diminished by the presence of the other. If the two 
were placed at a considerable distance from one 
another, and if they were not coupled so as to give 
the leverage action upon which I have commented, 
then the force would still be not quite equal to the 
sum of the two because the whole force could 
be distributed exactly on the two poles in pro- 
portion to their maximum resistances. The lever- 
age action in the ordinary hammer fork for draw- 
ing nails is almost precisely the same in_ principle 
as that which I have indicated in this case. 
I have listened with very great interest both to 
Mr. Gavey’s paper and to the comments, and also to 
the general information with which other speakers 
have followed it up. Although it is quite clear that 
in distant countries, and in a variety of soils, and in 
circumstances in which division of labour, and minute 
subdivision of appliances are not available, the method 
of making holes by the pick and spade is that upon 
which most reliance must be placed. Still I think 
that Mr. Gavey has made out an exceedingly good 
case for the borer in a very large class of applications. 
What Mr. Culley has said with reference to the trials 
that have been made shows that there is a large 
province still left for the borer. It must be remem- 
bered that the method is comparatively new, having 
been in use only a few years ; and when so much can 
be said in its favour as Mr. Culley has said, and as has 
been brought forward in the paper, I think we must 
agree that it is a very important appliance. In a 
large district of country, over which a great many 
lines of telegraph may have to be taken, and where 
the soilis generally of a suitable character, the borer 
will be of considerable vaiue. There can be no™doubt 
whatever of the figures which Mr. Gayey has put 
before us, and they show a very great increase in the 
quantity of work done by the labour of a certain 
number of men through the use of the borer in fa- 
vourable circumstances. The advantage of bringing 
forward and describing new appliances before this 
society is well illustrated by the interesting informa- 
tion and new ideas which we have received from Mr. 
Gavey himself, and the light which has been thrown 
on the subject by the different speakers. I propose a 
cordial vote of thanks to Mr. Gavey for his paper. 


The London Stock Exchange is about to be 
placed in direct telegraphic communication with 
the Paris Bourse, and the new telegraph station in 


Paris has just been inspected by the officials of the | 


Submarine Telegraph Company, 


Hotes, 


Tx new Postmaster-General for the United States, 
Mr. Jewell, has himself been a practical telegrapher, 
and a successful business man. He has spent much 
time in Europe examining the working of the 
various postal systems. It will be interesting to 
observe the course he takes on the telegraph 
question, for his predecessor and President Grant 
have both urged on Congress the establishment of 
an American Postal Telegraph system. The pro- 
posal, however, met with the most strenuous and 
successful opposition. Mr. Jewell reports himself 
as opposed to having the Department go outside of 
its legitimate functions, and by inference is opposed 
to the Postai Telegraph system. 


We have much pleasure in announcing the fact 
that Messrs. Siemens have appointed Mr. F. GC. 
Webb (Memb. Inst. C.Ii. and Soc. T.E.) to sueceed 
the lamented Mr. Ricketts, in charge of the sub- 
mersion and repair of their cables on the South 
American coast. Mr. Webb's experience in this 
particular branch of the profession is perhaps more 
continuous and extensive than that of any living 
engineer. 

The Queen, who has felt the deepest sympathy 
for the sufferers by the wreck of the La Plata, 
directed inquiries to be made after the widow of 
Capt. Dudden, the commander of the vessel. 
Under present circumstances it is imvogsible to 
communicate this expression of Her Majesty’s 
sympathy to Mrs. Dudden. She was married less 
than twelve months ago, and has just been 
confined. The news of the loss of the ship and 
the death of her husband has hitherto been with- 
held from her, and she will not be told of them 
until after her recovery. She will at the same time 
be informed of the admiration Her Majesty feels 
for the courage displayed by her late husband. 
The owners and charterers of the Za Plata have 
expressed their intention to provide for the support 
of Mrs. Dudden, should such assistance be neces- 
sary. Capt. Palmer, of Her Majesty’s ship Fisgard, 
in reply tu a question put to him by Messrs. 
Siemens, has written as follows :—*‘‘ Rope Yarn’s ’ 
letter in Zhe Times of December 12 is utterly false 
with regard to any remark of mine. I never saw 
the La Plata to my recollection, and am not, there- 
fore, likely to have made any remark on her state.” 
Moreover, the La Plata never passed the Fisgard 
at all. Messrs. Siemens Brothers state that the 
dead-weight capacity of the La Plata was 1656 tons, 
and that she had taken on board 184 nautical miles 
of cable, weighing 765 tons when wet, besides land 
line materials, 79 tons; buoys, chains, ropes, &c., 
55 tons; and machinery, 36 tons; making a total 
of 935 tons, thus leaving a capacity for coal of 
721 tons. They add that—although it would have 
been greatly to their advantage to save both the 
delay and the expense involved in coaling at foreign 
stations, only 266 tons of these 721 tons of coal 
were placed on board,—the amount, according to 
Capt. Dudden’s opinion, calculated to put the ship 
in the best possible trim for a voyage during rough 
weather across the Bay of Biscay. 

Upwards of 1200 telegrams, or an average of 
more than 200 a day, were disposed of in the 
travelling telegraph office which was stationed in 
the centre of the Agricultural Hall during the 
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recent Smithfield Club Cattle Show. On two 
successive days upwards of 250 telegrams were 
forwarded and received, and the total number dealt 
w:th in the week represents one telegram for every 
hundred persons who visited the Show. As many 
as 5000 letters and newspapers were also posted at 
and delivered from this office during the week. 
The telegraph van is one of the most useful and 
successful introductions of Mr. Scudamore. 


Telegraphists must have seen with pleasure the 
effective aid which telegraphy has given to those 
astronomers who have undertaken to observe the 
transit of Venus. Practically the whole earth has 
been made one huge observatory. By its means 
stations have been selected, longitudes determined, 
' results recorded, and we now know exactly where 
success has been-obtained and where failure has 
attended the zealous observers. The telegraph has 
enabled the world of Science to congratulate itself 
upon a grand triumph. 


Glectrical Science i English amd Foreign 
sournals, 


Comptes RendusHebdomadaires des Seances del’ Academie 
des Sciences, Vol. lxxix., No.21. November 23, 1874. 


On Fresh Improvements wpon Magneto-Electric Ma- 
chines.—Z. T. Gramme.—Compared with his model of 
1872 his new model for this year possesses many ad- 
vantages. This galvanoplastic machine has now only 
one central ring instead of two, and two bar electro- 
magnets instead of four. Its weight is 177 kilogrms., 
that of the copper ring and the electro-magnet bars 
being 47 kilogrms. The dimensions are—o'55 m. wide, 
o'60 m. high. In comparison with his 1872 model 
this last one possesses the following advantages :— 
(1.) Half the size. (2.) Three-quarters the weight. 
(3.) The copper used in its construction reduced to 
three-quarters. (4.) The motive force necessary to 
work it is much reduced. These improvements are 
obtained by the suppression of the exciting bobbin ; 
by putting the electro-magnet in the circuit itself of 
the current; by a better arrangement of the copper 
portions of the electro-magnet bars; and by a slight 
increase of speed. ‘The electro-magnet setting, 
which I used to make with round wire, is now formed 
of a band of thin copper half the width of a bar 
magnet. The arrangement of putting the electro- 
magnet in the circuit has given rise to a change of 
pole, which I have been obliged to cancel. When the 
machines are in motion, and the circuit closed by me- 
tallic baths, the poles remain the same; but as soon 
as a catch or a stoppage takes place, accidentally or 
by design, the poles change, so that if the machine be 
again put in motion without re-arranging the con- 
ductors an inverse work will be performed. For 
example, instead of silver-plating the objects for the 
bath, they will be unsilvered. To obviate this ineon- 
venience I cause the eurrent to be cut off automatically 
as soon as the machine slackens, and thus avoid se- 
condary currents, which alone occasion these polar 
reversals, Similar improvements in construction, and 
very considerable reductions in weight and size, have 
also been effected in electro-magnetic lighting ma- 
chines, whether for lighting gas-lights or lighthouses.” 


No. 22, November 30, 1874. 
Quite void of any papers touching on electrical, 
magnetic, or telegraphie subjects. 


Les Mondes. Vol. xxxy., No, 3. November 26, 1874. 


The Preumatie Telegraph: a Way to Discover where 
Carriers are when Stopped in the Tube.—M. Pouchet, 


in the Revue: Scientifique du Siecle, says :—Although 
this accident is exceedingly rare, yet the possibility of 
its happening at all necessitates the discovery of a 
ready means for localising the position of the arrested 
carrier. The method hitherto employed has not given 
good results. It is to apply to the mouth of the pneu- 
matic tube a receptacle full of compressed air of a 
known pressure, which is allowed to enter the tube. 
The resultant pressure in the receptacle and the tube 
as far as the arrested carrier furnishes datum to esti- 
mate the carrier’s distance. The distances so mea- 
sured have not even been approximately correct. 
M. Ch. Bontemps adopts another method based on the, 
law of the propagation of sound-waves in pipes. He 


fits to the mouth of the pneumatic tube a kind of ~ 


drum,—an instrument furnished with an elastic mem- 
brane whose inflations or depressions are automatically 
registered upon a revolving cylinder. A diapason 
likewise traces, upon the same cylinder, seconds and 
fractions of a second. The under part of the mem- 
brane is set in motion by an explosicn, say that of a 
pistol. The blow -raises the membrane, and its up- 
ward motion is at once registered. The waye speeds 
onwards along the tube with the speed of 330 metres 
a second, and strikes against the obstacle; thence it is 
reflected back to the membrane, and a second motion 
is registered. 


twice the time the wave takes to traverse the distance 
from the tube’s mouth to the obstacle. This arrange- 


ment is said to be so exact that the possible error — 


does not exceed 2 metres. 
Nos. 14 and 15. December 3 and ro, 1874. 


Nothing is published in these numbers suited to our — 


readers, except what we have already translated from 
other scientific journals. 


Bulletin de la Société d’ Encouragement pour’ Industrie — 


Nationale. December, 1874. 

Description of MM. Voisin and Dronier’s Llectro- 
Catalytic Lamp-Lighter.—A full description of this 
apparatus was sent to us by the Count du Moneel, and 
appeared in our number for last Junc, page 225. 

Annales Telegraphiques. Third Series. 

This is the reappearance of an old and well-known 
serial. The first numbers were issued in 1855, by the 
late M. Emile Saigey, then Inspector of the telegraph 


lines, and after a short life of eight months the publi- 


cere cert 


! 


cation was discontinued. In 1858 it was resuscitated, 
under the superintendence of a Committee, soon to 
suffer another interruption towards the end of 1865. 
For the third time the publication is now re-com- 
menced as a third series. 


Go Correspondents. 


Mr. Cuaries B. SHARrE’s communication respcsting the inven- 
tion of the Electric Telegraph is not in such a form as to enable us 
to publish it His statements must be supported by printed and 


published evidence. 
SUBSCRIPTIONS. 


Gentlemen desiring to subscribe and receive this paper regularly, 
are reqnested to send a remittance to the Office at Boy Court, 
Ludgate Hill, London, E.C., for 9s., if residing in the United 
Kiugdom; if in Africa, Australia, Belgium, Brazil, Canada, Egypt, 
Franee, Gibraltar, Jamaica, Malta, Mexico, Monte Video, Natal, 
New Zealand, Sweden, United States, India, West Indies—ros. 
if in Austria, Ceylon, China, Holland, Italy, Japan, Portugal, 
Germany, South America (West Coast), Spain, Switzerland, Turkey, 
Valparaiso—i2s.; if in Russia, 14s. 


Copies of the journal may be obtained through newspaper agents. 
, in every part of the world. ) : 
| eovies, direct communication with the PUBLISHER is requested. 


Should any difficulty arise in procuring 


Cheques and Post Office Orders to be made payable to HENRY 
GILLMAN, and to be crossed “ London and County Bank.” 
Vol. I., 98. 64.; Vol. I1., 10s. 6d. 
ALI, SUBSCRIPTIONS PAYABLE IN ADVANCE, 


It now only remains to calculate the 
exact time between the two registers, representing ~ 


~~ 
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FARADAY. 

Dr. GLapsrone’s lectures at the Royal Institution 
have forcibly brought into prominence that “great 
and good man,’ I’araday. lLecturing from the 
same table that he lectured from, using the same 
apparatus that he used, illustrating the very dis- 
coveries that he made in that very place, it was 
impossible for the lecturer to avoid frequent refer- 
ence to that illustrious philosopher. Every mention 
of his name was greeted with a ronnd of applause 
from the demonstrative juveniles present, showing 
that the knowledge of the good he had done 
was well known to those who never could have 
heard him, while from those that had heard him, 
and had listened to his clear and lucid descriptions, 
a grateful cheer testified to their appreciation of 
the just tributes paid by the lecturer to his 
memory. 

Faraday’s whole character is a pattern to all 
young aspirants to scientific fame. The son of a 
poor blacksmith, the apprentice to a bookbinder, 
rose, by steady perseverance, determined applica- 
tion, and sterling worth, to be one of Englands 
greatest scientific worthies. His motto was ‘‘ ex- 
periment.” He interrogated Nature in every con- 
ceivable form. Experiment was to him the great 
test of truth. and he accepted no fact until it was 
confirmed by observation and experience. ‘Thus, 
in the severe cross-examination he gave Nature, 
he discovered those various forms of electricity and 
properties of matter which have made his name 
immortal. Foreigners, more demonstrative than 
his own countrymen, have named his great dis- 
covery—magneto-electricity—Maradaism ; and in 
medical phraseology the term fwradisation is crecp- 
ing into use in contradistinction to galvanisation— 
the one being the effect produced by the inter- 
mittent currents of magneto-electric induction, and 
the other the constant influence of voltaic currents. 
His views on the nature of electricity, and the way 
in which electrical action is propagated: by mole 
cular action, have not yet received general accep- 
tance abroad, though indications. exist that his 
ideas are gradually percolating the scientific schools 
of the Continent. 

His researches are a model of method, system, 
and order. They are out of print, and very scarce. 
No electric library should be without them. No 
student should be satisfied until he has read them. 
It is strange that some enterprising publisher does 
not republish them. ‘They are full of the simplest 
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and most beautiful experiments; and though the 
flights of his genius have frequently taken him to 
prophetic and seer-like views, beyond the compre- 
hension of the tyro, the descriptions and explana- 
tions are generally so clear and exhaustive that 
they carry conviction with them. 

Tyndall wrote of him :—‘ The fairest traits of a 
character sketched by St. Paul found in him perfect 
illustration ; for he was ‘blameless, vigilant, sober, 
of good behaviour, apt to teach, not given to filthy 
luere. He had not a trace of worldly ambition ; 
he declared his duty to his sovereign by going to 
the levée once a year, but beyond this he never 
sought contact with the great. The life of his 
spirit and of his intellect was so full, that the things 
which men most strive after were absolutely in- 
different to him. ‘Give me health and a day,’ says 
the brave Emerson, ‘and I will make the pomp of 
emperors ridiculous.’ In an eminent degree Fara- 
day could say the same. What to him was the 
splendour of a palace compared with a thunder- 
storm on Brighton Downs? What amongst all 
the appliance of royalty to compare with the setting 
‘sun? I refer to a thunderstorm and a sunset be- 
cause these things excited a kind of ecstacy in his 
mind, and to a mind open to such ecstacy the pomps 
and pleasures of the world are usually of small 
account. Nature, not education, rendered Faraday 
strong and refined. A favourite experiment of his 
own was representative of himself. He loved to 
show that water in crystallising excluded all foreien 
ingredients, however intimately they might be mixed 
with it. Out of acids, alkalies, or saline solutions, 
the crystal came sweet and pure. By some such 
natural process in the formation of this man beauty 
and nobleness coalesced to the exclusion of every- - 
thing vulgar and low. He did not learn his gentle- 
ness in the world, for he withdrew himself from its 
culture; and still this land of Kngland contained 
no truer gentleman than he. Not half his greatness 
was incorporate in his science, for science could 
not reveal the bravery and delicacy of his heart. 

“But it is time that I should end these weak 
words, and lay my poor garland on the grave of 


this 
‘Just and faithful knight of God.’” 


Tur number of messages passing over the Cuba 
Submarine Telegraph Company’s line during the 
month of December, 1874, was 2073, estimated to 
produce about £2300, as against 726 messages, pro- 
ducing £742 in December, 1873. 

Tur traffic receipts of the Western and Brazilian 
Telegraph Company (Limited) from the zoth November 
to the 25th December (five weeks) were £12,764 
178. 4d. 

Tax receipts of the Submarine Telegraph Compan, 
for the month of December, 1874, were £7895 108. 4d.°. 
those for the corresponding month of the preceding’ 
year amounted to £7933 198. 8d, 
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THE VOLTAIC BATTERY. 


— 


A Course oF Srx LeEcTUREs, 
By Dr. JOHN HALL GLADSTONE, F.R.S., 


Fullerian Professor of Chemistry, Royal Institution. 
DeuivereD av THE Royar InsriruTion of GREAT 
BRITAIN.—CHRISTMAS, 1874-5. 

Lecorure L—Tue Crtr anp irs Errects. 
Lapies anp GxNrLemMeN,—I am glad to see that 
this room is so well filled; but while I thoroughly 
welcome all of you elders, who have done me the 
honour of coming to hear the lectures, it will be 
understood that I address my-lectures especially to 
the juveniles who occupy the front rows of seats, 
and I shall endeavour to confine my thoughts as 

much as possible to them. 

And now, girls and boys, I want to bring before 
you this subject of the voltaic battery in such a 
way that you can understand it, and can repeat the 
experiments, as far as they lie within your power. 
I shall endeavour to perform various experiments 
with such simple means as you may find in your 
own homes, or which you may buy at a small 
expense, so that when you go home you may repeat 
them for yourselves. You will, in that way, learn 
a very great deal more than from any amount of 
listening to me, and you will thus get experience 
for yourselves, and grow up young philosophers. 

T want, first of all, then, to show you how we can 
produce the thing which we call the voltaic force, 
or galvanism, or dynamical electricity. I szall 
produce it by means of three very common things 
—copper, zinc, and sulphuric acid. 

With copper you are all familiar. Here are 
specimens of copper of different sorts. You know 
it as this red metal, which is capable of being 
drawn out into wire, capable of being hammered 
into various forms, and worked up into different 
articles. Here is some Japanese copper, of a some- 
what different colour. I need not enter upon a 
fuller description, because you know the metal 
very well. 2 mea 

As for zine, you may not be so familiar with it ; 
- but here are different forms of the metal. You will 


observe it is a greyish-white metal, not so white as. 


silver, but whiter than lead. Here is some in the 
form of sheet zinc. This, again, has been dropped 
into water, so that we have it granulated; or we 
may have it in the form of beautiful crystals. It 
cannot be drawn out into wire or hammered out 
like copper, for it is a much more brittle metal. 
When this crystalline form is struck, you see how 
it breaks from one side of the block to the other. 
Probably you are most familiar with zinc through 
its being used for chimney-pots which are put up 
for curing smoky chimneys, and for purposes of 
that sort. ,; 

Well, then, we take these two things,— copper 
and zinc,—and we take a fluid with them. We 
cannot get on at all without a fluid body, and one 
that consisis of two parts. J take sulphuric acid ; 
here is some in this bottle. It is a heavy liquid, 
having nearly twice the weight of water. It is a 
thick liquid, for, if I shake it, you see that it looks 
oily, and the bubbles take a long time in rising. 
This is very different from water. In fact, there is 
no water, or very little water, in the bottle. This 
liquid is very corrosive, You can get if at the 


chemist’s, and it is one of the cheapest things that 
are sold ; but you must be careful how you use it. 
You see how it corrodes things. I will pour some 
of it on this piece of wood, and we shall soon see 
that the wood will be stained. Then suppose I 
take a little sugar, instead of wood: here is some 
sugar which has been already dissolved in water, 
to save time. We pour the sulphuric acid into the 
solution of sugar, and we shall find that we get an 
effect. [The solution became black and greatly 
swollen upon the addition of the sulphuric acid.]| 
You see how violently the sulphuric acid acts upon 
the sugar. Here is a cloth; you will see the cor- 
rosion on the cloth when I pour sulphuric acid 
upon it. It does not become precisely black, buat 
you see what a destructive effect the acid has. 
That is the sort of effect often produced upon the 
cloths which we use in our laboratories, and I 
wanted to show you the experiment in order that 
you may be careful not to get the sulphuric acid 
upon your clothes, or upon table-cloths or furniture. 
I have no doubt that those friends who occupy the 
upper benches of this place will be better pleased 
by your experiments if you reduce as few towels to 
this condition as is convenient. If I were to mix 
the sulphuric acid with water it would produce a 
considerable amount of heat. I will show you that. 
I will take about equal parts of water and sulphuric 
acid. Jam the more desirous of showing you this 
effect, because it will he necessary that you should 
add water to the sulphuric acid when you experi- 
ment with it yourselves. I have poured the two 
liquids together, and the glass has become very 
warm. You see, when I wet it, how it steams. 
In fact, it is so hot that I cannot bear my hand 
upon it for any length of time. I suppose that the 
heat of the mixture is now about that of boiling 
water. 

Suppose we take some of this metallic zine and 
sulphuric acid, and put them together; what do we 
find? Here is-the metallic zinc; I will add to it 
the sulphuric acid, and you will soon see that 
something takes place between the two. There is 
a movement, and there are bubbles formed which 
will speedily rise; they consist of hydrogen gas. 
This gas is lighter than the atmosphere, and there- 
fore ascends very rapidly, and, in fact, it will take 
up with it any light object. There is some being 
produced in this vessel, and we will inflaté this 
balleon with it. As the operation will take some ~ 
little time, I will begin to inflate the balloon now. 
This gas will take fire very easily, and will burn 
with a slightly luminous flame. I do not want to 
set fire to it too soon after it begins to bubble up; 
and I will warn any of you, who make this experi- 
ment, against applying the light before all the air is 
driven out. The reason is that, in such a case, the 
apparatus will blow up. That is what constantly 
happens with young experimenters when they are 
dealing with hydrogen. You see I can now ignite 
it, and there is the gas burning away. Now, instead 
of burning it in that manner, I will collect some of 
it in this vessel, and we shall soon have a large 
quantity of it. In the meantime our balloon will 
be filling. I might show you that hydrogen is a 
light gas by turning it from one vessel to another, 
if I pleased ; and you would see that I should have 
to pour upwards, instead of pouring downward as 
you pour most things ; but time presses, and I will 
not show you that. [A jar full of hydrogen was 
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collected over water, and then removed from the 
trough.}| You see I can lift up the gas in this way, 
and carry if about where I please. I will set fire 
to it, and now, you see, I can pour the gas out by 
turning the mouth of the jar upwards, and pour the 
flame up into the air as the gas ascends. 

The balloon which I showed you just now is al- 
ready filled with gas. The hydrogen is capable of 
carrying the balloon up into the air, and no wonder, 
as it is nearly fifteen times lighter than air. I mean 
to keep the balloon captive, for if I were to let it 
go it would probably find its way into those lamps, 
and then we should have a combustion on a very 
large scale. The hydrogen is capable of carrying 
not only the balloon itself, but the piece of india- 
rubber tube that is attached to it, and by which the 
hydrogen was put into the balloon. 

We find, therefore, that if we take zinc and put 
it into sulphuric acid an effervescence takes place ; 
there are a great number of bubbles produced, and 
these bubbles are not bubbles of air, but of this 
very light gas, hydrogen, to which we can set fire. 
But now I want to show you that not only has gas 
been produced, but something else has been formed 
at the same time. 

I omitted to speak of one property which zine 
has, and in which it differs from copper. It is dif- 
ficult to set copper on fire. I do not say that we 
chemists cannot do it, for we can do a great many 
strange things; but we can very easily set zine on 
fire. I do not say that it will burn as easily as 
paper or wood: but if I throw little pieces of zinc 
into the fire you will see that they will burn. 
Mark that beautiful flame which is rising in the 
fire; that is caused by the burning of the zine. 
Here are some zinc shavings mixed with wooden 
shavings, to make them catch more easily. We will 
set light to the wood shavings, and then blow upon 
the mixture; we shall thus make the zine burn. I 
draty your attention to these white clouds of.smoke 
rising from the burning zinc. You see the beau- 
tiful colour of the flame. These white masses of 
smoke which are rising in the air consist of a com- 
bination of zinc with the oxygen of the air. The 
ecmpound thus formed is oxide of zinc. It is 
falling down as a kind of permanent snow,-—not 
like the snow that is outside this building, but a 
snow which will not dissolve. I dare say that it is 
falling down upon you in various parts of the room. 
You will bear in mind, then, that this is white oxide 
of zine. 

Now I will take the vessel in which the zinc has 
been dissolving in sulphuric acid. ‘The vessel has 
become so hot that I must take it up with a cloth. 

I will pour a little of the liquid out, and what I 
shall find is that some zinc has dissolved in the 
acid. I will not show it to you as zine, but as that 
white oxide—the same sort of thing as was floating 
about in the air just now, after the zine shavings 
were burnt upon the table. Here I pour in some 
potash in order to take away the acid, and you per- 
ceive scme white stuff floating about in the liquid ; 
that is oxide of zinc. The liquid has now become 
quite thick, with this white oxide suspended in it. 
If I had taken some of this liquid and poured it off 
into a basin, and put it over a lamp and evaporated 
off the water, we should have obtained a crystallised 
salt called sulphate of zinc. When you look at it 
from a distance it is something like common salt, 
but when you come to look at it more closely you 
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will see that it is quite different in its crystalline 
appearance, like the fine specimen on the table. 

We thus have seen what takes place if sulphuric 
acid and zinc are put together. Now suppose that 
instead of taking sulphuric acid and zinc, I take 
sulphuric acid and copper. Here is a sheet of 
copper ; I putitinto the acid. and what happens? I 
do not know whether any of you can see anything 
happening; I cannot. The fact is that if the two 
things are perfectly clean nothing at all happens. 
The copper and the sulphuric acid have nothing to 
say to one another whatsoever. You know very 
well, from what I have shown you, that if I had 
put a plate of zinc into the sulphuric acid we 
should have seen an action at once set up, and 
there would have been little bubbles of hydrogen 
gas floating from the zinc. I will now put the 
plate of zine into the acid with the copper, and I 
thus get together the three things which I want. 
I get the copper, the sulphuric acid, and the zine 
in the same vessel; but at present, as they stand, 
the zine is dissolving away through the action of 
the acid, and the copper is doing nothing at all. 
But if I cause them to touch, either under the 
water or above the water, or in any sort of way, 
then we see that bubbles begin to come upon the 
copper as well as upon the zine. I have now made 
them touch under the water, and I see the bubbles 
coming upon the copper in great quantities. Sup- 
posing that I did it in another way, and that, 
instead of causing the two mnetals to touch together 
under the water, I were to make them touch by 
means of a wire, or any other piece of metal, above 
the water. Here is a pencil-case; and if I cause 
it to touch the two metals, I still find that the 
bubbles will come upon the copper just as much as 
when the copper and the zine were touching together 
below the surface of the water. But the copper is 
not dissolved at all. It is the zine that is dis- 
solving, although the bubbles come upon the copper. 
This appears still more if I take some zine which 
has had mercury rubbed over it. You can easily 
cover the zine with mercury. Take a little mer- 
cury, and rub it over the zinc, and that will cause 
the zine to last much longer, and to be much more 
satisfactory. If we put this zinc which has been 
covered with mercury into sulphuric acid, it does 
not dissolve; but if I touch it with copper we 
shall find streams of bubbles coming from the 
copper. 

Here, by means of this arrangement, we get a 
cell for the first time. ‘This is a simple cell, made 
of the most simple materials that I can bring to- 
gether, and which cost next to nothing; and you 
can repeat tle experiment very casily. You must 
add to the sulphuric acid a good deal of water,— 
perhaps six or eight times its own bulk. You can 
make use of any glass, such as a tumbler, for the 
purpose of the experiment. Look at it carefully, 
as it is passed round the room. Of course you 
must take care, as I have told you, not to get the 
sulphuric acid upon your clothes, or upon your 
cloves. I want to show you this cell ona larger 
scale, so that you may all have the advantage of 
seeing it together. Here I have a large vessel 
containing dilute sulphuric acid. I will first place 
init a vieco of common zinc, and, instead of your 
seeing it by means of the ordinary daylight, we 
will throw on it a beam from the electric lamp, and 
| then you will see the effect very clearly, Wemust 


have darkness in the room, in order that you may 
see the experiment properly. You will now see, 
on a large scale, just what you saw in the little 
tumbler which I used at first. I want to make a 
battery of this large vessel. We have now got a 
good stream of light upon it, and I will put the 
plate of zinc into the sulphuric acid. You will see 
that there are bubbles of gas coming upon the sur- 
face of the metal. Presently they will become 
more evident. ‘here they are. Now they are 
getting scattered throughout the water at a distance 
from the zinc. Suppose I were to take this plate 
of copper, and place it in the vessel. The light is 
now shining upon the copper, and you can see that 
there are no bubbles upon that metal, or, at least, 
‘there are none worth speaking of,—certainly no 
stream of bubbles. I will now bring the two plates 
into contact, and you see that the copper at once 
‘becomes white, in consequence of the great number 
of bubbles that flash from it. There you see a 
stream of bubbles pouring up from the copper, 
especially from that end of it which is nearest to 
the zinc. I will now take the copper away from 
the zinc, and you will soon sce that the bubbles all 
disappear, and will not come again. I will now 
remove this zinc plate, and put into the cell a plate 
which has been amalgamated,—that is, has had 
mercury rubbed upon it. You will now see that, 
in the first instance, no bubbles will come upon the 
amalgamated plate. There it is, in the strong 
beam of the electric light; but, close as I am to it, 
I see no bubbles, excepting a few that have been 
floating about the liquid. Just a few bubbles have 
now formed upon one edge of the plate. I do not 
know why that has happened, but probably the 
plate had not got properly amalgamated there. If 
ft touch the zine and the copper plate together, 
bubbles will come upon the copper at once. I have 
now made the two plates touch together near the 
bottom, and you see how bubbles at once come upon 
the copper. -Suppose I touch them above the 
liquid instead of under the liquid, still the bubbles 
come on the copper at once, though the copper is a 
iong way from the zinc. Suppose that, instead of 
actually touching the plates themselves, I join them 
by metal in some other way. I will presently join 
them by means of a wire; but, first of all, let me 
take any straight piece of metal, without any mys- 
tery about it, and join the plates together by means 
of it. Bubbles at once flash upon the copper di- 
rectly the piece of metal touches both plates. The 
same thing happens if I join the two plates by 
means of a wire. I will now join the plates,—I 
was going to say in a more scientific way, but that 
would be wrong, for the simpler a method is the 
more scientific it is. I will now, for convenience 
sake, put upon the plates of metal binding-screws, 
by means of which we can hold anything to the 
plates very easily, and which we shall find very 
useful as we go on. I put a binding-screw on each 
plate, and attach wires to them. At present these 
two wires are not joined, and there are no bubbles, 
but directly I join the wires white bubbles of hy- 
drogen appear, and whiten the copper plate as 
before. There they are. I now cease to join the 
wires, and the bubbles will go off I now want to 
show you a few things that happen when these 
wires are brought together. I do not know whether 
you can see little sparks at the ends of t! e wires 
when they are brought together; but I can see 
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them. It requires to be rather near in order to see 
the sparks, but I dare say there are a great number 
of bright eyes in the room that can see them, If 
any little boys or girls would like to come and see 
the sparks, they can be the spokesmen to the others 
of what they have seen. You may notice that the 
sparks occur when one wire is caused to touch the 
other, and is then separated from it. 

We will now let that cell go working on, and we 
will make it do something else. I have here a 
magnet, and I can cause these wires to alter its 
position. The magnet is lying along under this 
wire. It is very easy to make this instrument. 
You can take any little magnet that is easily sus- 
pended, as this is, on a needle driven through a 
board, and stretch over ita piece of wire length- 
wise. There is a piece of blue paper on one end 
and a piece of red paper on the other, so as to show 
the two opposite ends of the magnet. It is lying 
quite steady at present in the meridian of north and 
south. I am going to make the wire of the cell 
part of the wire attached to the magnet. Directly 
I bring the two wires together, away goes the 
magnet, and it does not swing back again ina hurry. 
It has been set swinging by the current that has 
gone through the wire, and it comes to rest in a 
different position. If I break the wire, the magnet 
goes swinging back again to its first position. I 
will now let it come to rest a bit, and we will see 
what more I can do with it. You recollect that I 
made the blue end swing in a particular direction. 
I will now take the wires of the cell and join them 
to the opposite ends of the wire over the magnet, 
and you will see that the blue end will swing round 
to the other side. Thus you see that one effect 
that we can get is to turn a magnet out of its 
position, and we have done that by means of our 
single cell. 

We will now take a piece of iron, which is not a 
magnet, though it looks like one. It is a piece of 
iron in the form of a horseshoe, and with wires 
twisted round it, such as you can buy in any philo- 
sophical instrument maker’s shop very readily. I 
said that it was not a magnet. You see that it 
does not attract iron. It will not hold this “keeper ” 
at all. But now I will make the wire which is 
twisted round it join with the wires from the 
cell, and we shall see what happens. We now find 
that the piece of iron has become a magnet. It 
will now hold this weight very well, and I hardly 
know how to get it off again. I dare say it will - 
hold other weights besides. Here is a seven-pound 
weight. Let us see whether it will hold it up. It 
will scarcely hold so large a weight as this; but it 
will hold up this one (a four-pound weight). You 
see I have turned this piece of iron into a pretty 
powerful magnet, by just joining the wire which is 
round it with the wires from the cell. 

There are other effects which this cell will pro- 
duce. I may handle these two wires with perfect 
impunity. You see I take these wires in my hands, 
and Lam not at all afraid of getting any shock upon 
my body in that way. But still I could produce 
certain effects upon the body with these wires. 
For instance, if I were to put them around my 
tongue, which is more sensitive, I should get a 
very peculiar taste. Ido not say whether it is an 
agreeable or a disagreeable taste. I have had a 
number of pieces of zinc prepared here, so that you 
may have some of them, and try the experiment 
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with them afterwards. You take one of the little 
pieces of zinc and a silver coin, put them on each 
side of your tongue, and allow them to touch, and 
you will get the same effect as with these wires. 
You may try that experiment afterwards at your 
own pleasure if you like to take away some of the 
pieces of zinc. 

Now I want to take these wires, and do another 
thing. I will make them broad at the ends, and 
for this purpose I will take another metal—platinum. 
It is necessary that I should employ platinum in 
this case, though it does not give any new galvanic 
effect ; and you may consider, therefore, that I have 
made the copper wires broad at the ends by joining 
these pieces of platinum. We have poured upon 
this paper a solution of iodide of potassium and a 
little starch. Nowiodine has the peculier property 
- of turning starch blue; and if we can set free the 
iodine from the iodide of potassium we may expect 
to see the blue colour. Let us see whether that 
cell is able to separate the iodine from the potassium. 
I place the two wires one upon another; but there 
is paper between the two, and there is no contact— 
at least, there is only contact through the liquid 
itself. Now let me separate the two from one 
another, and see what we have. There is the mark 
of this platinum plate in blue upon the paper. 
We have, therefore, effected a chemical splitting up, 
or chemical decomposition. 

Here, then, we have various effects produced 
from our one cell. I have taken merely one plate 
of zinc and one plate of copper, and dipped them 
into weak sulphuric acid, and you see what we have 
obtained. We have got this strange transference 
of the hydrogen from one plate to the other. It 
is the zinc plate which dissolves up; but the hy- 
drogen appears upon the copper plate. But we 
have effected more than that. We have produced 
the little sparks which some of you saw; we have 
caused the turning or ‘“ deflection” of the magnet ; 
we have made a piece of soft iron into a magnet, 
and we have decomposed some iodide of potassium, 
so as to splitit up into potassium and iodine. ‘There 
are one or two other things that we could have pro- 
_ duced if we had had a more powerful cell than that. 
I will now take a more powerful cell, or, rather, I 
willtake anumber of cells. [am not going to show the 
cells here, and Iam not going to use a great number 
of things as big as the cell which [have been using ; 
but I shall make use of a great number of cells of 
a more powerful kind, and which form what we 
call a battery. Here is one lot of them containing 
five cells; and we have two or three little arrange- 
ments of that kind about the house, with wires 
coming up from them; and by this means I can 
turn on a great deal more power than I had before. 
Instead of employing one large cell, as I have been 
doing, we can take several cells, and cells of greater 
power. 

Now let us see what effects we get with these 
powerful cells. First of all I should like to show 
you something which I did not show you before. 
We will take a long piece of platinum wire. Here 
are two ends of wire which I can tie together; and 
here are some iron filings. I can get this wire 
covered with iron filings, which will stick to it, and 
TI can thus turn these filings into little magnets. 
Now I break contact, and the filings drop off, just 
as the weights dropped off the magnet. I will now 
take these Jong wires and twist them round these 


stands, so as to make these stands part of my wire. 
You must know that when I am talking of a‘ wire” 
Ido not mean merely what you commonly call a 
wire; but if I put on any piece of metal between 
the wires I cail that piece of metal a wire. It is, 
in my eyes, part of the wire which runs from one 
plate to the other. I now join this platinum wire 
on between the two wires, and there you see the 
current going through. The current has made the 
platinum wire red hot, and although there is the 
usual light in the room, you can see how bright the 
platinum has become. We will make the platinum 
wire a good bit shorter, and I daresay that we shall 
find it still brighter than it was before. It has now 
reached a white heat. Let us have it shorter than 
that.: There, the current has now actually melted the 
platinum wire, although platinum is one of the 
hardest of all the metals to melt. Now, instead of 
taking a platinum wire, I will take an iron wire. 
The iroa becomes red hot; now itis broken, and 
the iron is actually burning and blazing away on 
the table. You thus see what a heat we can pro- 
duce by means of this battery by passing the current 
through thin wires. 

But, beside this intense heat, I want to show you 
other effects which we can produce. I should like 
to show you some more of those magnetic effects. 
Here is a little magnet which is capable of being 
moved, and we can send a current through it by 
taking part of it into the wire of our battery, and 
when we do that we shall find that the magnet 
itself will move. You see, away it goes Spinning 
round and round. We are actually making the 
magnet rotate through sending a current through 
part of it in this way. If we were to reverse the 
position of the wires, we should send it round the 
other way. Wewilltry. There it goes spinning 
round in the opposite direction. Here I have a 
pleasant piece of apparatus by which a shock can 
be given. I am not going to give you all a shock 
at this present time; but if any of you like to try 
it afterwards I can pass the current through a great 
number of you all at onze, and you can all have the 
pleasure of a shock at the same time ; or if any girl 
or boy is greedy enough to want the whole force of 
it to himself, he may have as much as ever he likes 
from this apparatus. 

During this course of lectures I shall have to in- 
troduce to-you several pieces of apparatus worthy 
of all honour, and this large magnet is one of them. 
I do not mean that this is particularly valuable 
because it is very large, but because there are asso- 
ciations connected with it. It is not difficult to get 
a great magnet like this; you can buy one. But 
this particular magnet, which belongs to the Royal 
Institution, is one that has a history and a character. 
It was made long, long ago, by that great and god 
man—Professor Faraday ; and so you are looking 
at his great electro-magnet—that with which he 
did a great deal of his very best work. He used 
to look at that magnet, and work with it, and 
imagine the forces which were revolving about it. 
To a certain extent it is clumsily made compared 
with the magnets made now-a-days. It is, I 
believe, formed from one link of an enormous cable 
cut across, and these wires have been twisted round 
about it. It is, on a large scale, just like this little 
magnet of soft iron. We can pass a current from 
the battery round about this large magnet, and 


produce much greater effects than we did before, 
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Instead of being able to hang only a seven-pound 
weight upon it, I could hang almost any weight I 
pleased upon the large magnet. I could hang my- 
self upon it quite easily. I will, first of all, take 
some of these little filings, such as I had just now, 
and spread them on this sheet of paper by means 
of a pepper-box. I will scatter them over the 
surface of the paper which rests on the ends of the 
magnet. If the power is sent through the magnet 
we shall see certain effects. I shake the paper, and 
you perceive how the filings burst into broad lines, 
and form themselves into ridges, and wander about 
in various directions. We see that they are ar- 
ranging themselves, not only on the poles, but are 
standing up and bending over in various directions. 
if I turn the magnet down, you see that they do 
not fall off, although the paper is pretty nearly 
vertical. They are standing up like a brush. Sup- 
pose that, instead of taking little things like filings, 
I take some of these nails; you will see that they 
do the same thing. Ican pile them up in this way, 
and make a bridge of them. It is very hard in- 
deed to pull them away. When I look at these 
things I think of Faraday, of whom I was speaking 
just now, and I think of his enthusiasm, and how 
he used to attract little boys and girls, and infuse 
his own enthusiasm into them, and make them 
magnets too. ‘These nails become magnets, but 
after breaking the connection they cease to be so, 
and fall off; but I hope that in the case of a good 
man like Faraday the influence remains after he 
is removed, and that many who have been attracted 
by him do continue to attract others in their own 
little way. If these nails were made of steel they 
would remain magnets, and would retain a good 
deal oftheir magnetism when the contact was 
broken. Iiven so I hope many of you may be ver- 
manent magnets. 

I will now take a common poker and turn it into 
a magnet. If you have a voltaic battery you can 
do that for yourselves. We are going to try it 
with a strong battery, and you will see that the 
poker round which this protected wire is coiled is 
turned into a magnet; and I dare say that we shall 
be able to pick up any of these nails with it. You 
see that the poker, when thus made into a magnet, 
is able to take up the nails, and each nail is turned 
into a magnet itself, and attracts others, so that the 
power is communicated from one to the other; but 
if the contact is broken, off these nails fall again. 

I just now spoke of the spark. I shall not show 
you the electric light just now, for I must reserve 
all I have to say about that until another time, 
when I hope to do justice to it. Neither will I 
show ycu any more decompositions to-day, for I am 
going to devote a whole hour to the subject of ex- 
periments of that kind ; but I wish to show you the 
spark going through rarefied gases. The spark, as 
we have already seen it, goes through the common 
air; but if itis made to go through rarefied gases it 
will have a different appearance. While that is 
being prepared here are two pieces of coke just 
taken up from the grate, and we will make the spark 
pass through the air between them. You sec the 
intensely brilliant ight which is produced in this 
way. It is a light rivalling the sun itself. 

Mr. Ladd has now arranged an experiment by 
Which we shall see the spark as it goes through 
rarefied gases :—-In the glass tnbes before you there 
are ccrtain gascs and certain liquids which have a 


peculiar optical property, and which take up the 
electric light and send it forth again. We will now 
cause the current to pass. | Various brilliant effects 
were produced by means of vacuum tubes.| This 
light is not only a beautiful lambent, coloured light, 
flowing in masses and clouds through these tubes, 
but itis broken up into various bands and strie, 
and it pours from one vessel to the other; but you 
must see it near at hand in order to estimate its full 
beauty. 

We have now obtained from the single cell with 
Which we started various extraordinary effects. 
We find substances appearing where we should not 
expect them to appear; we find that we can pro- 
duce heat, or sparks, or shocks to our nerves; that 
we can make magnets, and twist magnets round ; 
and that we can produce a thousand chemical de- 
compositions, if we like, by means of this force. 
What a wonderful force this is! I dare say many 
of you boys are well acquainted with the old classic 
myth of Proteus, and you know that Proteus was 
said to have many secrets; butif any mortal caught 
hold of him he would try to elude his grasp, and 
escape from him as a flash of lightning, or as a 


tiger, or as running water, or as wind. Now this 
voltaic power is something like Proteus. We find 
it changing into these various forms. Sometimes 


it appears as chemical action, sometimes as heat, 
sometimes as light, sometimes as a feeling in our 
nerves, sometimes as magnetism; and what we 
have to do is to try and get hold of him as Proteus 
was secured. They had to catch Proteus in his 
den, when he was asleep, and put a chain around 
him, and then they could make him tell his secrets. 
And so we, in our next lectures, will endeavour 
to trace this force to his den, and so enchain him 
as to make him reveal his origin and all his 
mysteries. 


FIFTY YEARS’ PROGRESS. 


lew things in our day haye experienced such rapid 
development as the electric telegraph. It is true that 
nearly 2000 years ago the keen-sighted, inquisitive 
Greeks had set about to inquire into the source of that 
marvellous power which we call electricity, and it is 
equally true that this invisible force must have existed 
a long time prior to the inquiries of these ancient 
Greeks. But the practical application of it, as it 
exists in our day, is a thing of comparatively recent 
o1igin—so recent, indeed, that many of the early 
disciples of electric telegraphy have lived to witness 
the realisation of all their hopes, and more. As early 
as the year 1600 the subject of electricity and magne- 
tism began to engage the attention of thinking men in 
Kingland and throughout Europe; ard to this period 
belongs the Latin treatise of Dr. Gilbert, of Colchester, 
which may be said to have been the first really prac- 
tical work on the subject. Then followed the dis- 
coveries of Stephen Gray, a pensioner of the Charter- 
house, Du Faye, Franklin, Galvani, Volta, Sir Hum- 
phry Davy, Ritter of Munich, Oersted, the celebrated 
Danish philosopher, Arago, Sturgeon, and Faraday. 
These, however, had all laboured more or less in the 
higher field of electrical science; although, as a matter 
of course, their labours tended in no small degree to 
bring about the consummation which very speedily. 
followed the important discoveries of Faraday about 
the year 18390. Prior to this—viz., in 1753—one 
Charles Morrison, described in the Scots’ Magarine, 


under the initials ** C, M,,’’ his so-called “ Expeditions 


Method of Conveying Intelligence ;"" but although his 
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system may be said to have contained the germ of that 
now in use, it was so costly, and so little ‘ expe- 
ditious,’”’ that it required a separate wire for each 
letter of the alphabet, and practically a separate ap- 
paratus for each wire. Morrison’s plan was repro- 
duced some twenty years later—in 1774—by one Le 
Sage, a Frenchman, who submitted it to Frederick of 
Prussia as an original method of electric telegraphy. 
But it soon dropped out of notice, both in this country 
and abroad; and, as is well known, the first really 
practical telegraphs belong to the year 1837, when 
Messrs. Cooke and Wheatstone took out their first 
patent. 

The subsequent history of the electric telegraph 
need not be dealt with here, except so far as it derives 
additional interest from the perusal of a somewhat 
curious work published about fifteen years prior to the 
inventions of Messrs. Cooke and Wheatstone, which 
' probably attracted little notice at the time, and has 
long since been forgotten. In 1823—just fifty years 
ago—Francis Ronalds, of Hammersmith, whose labours 
in the cause of electric telegraphy were as ardent and 
persevering as they proved disheartening and un- 
profitable, published for private circulation a little 
work entitled ‘‘ Descriptions of an Electric Telegraph,”’ 
which it is interesting and instructive to read in the 
light of what has been achieved in regard to telegraphic 
communication during the past half-century. Mr. 
Ronalds appears to have been the first to make the 
experiment, on any great scale, of sending a current 
of electricity through an aérial wire, which he erected 
on a “‘lawn_or grass plot ’’ near his residence at Ham- 
mersmith. Of course it was impossible to erect any 
great length of single continuous wire in such a situa- 
tion; but Mr. Ronalds very ingeniously surmounted this 
difficulty by erecting two wooden frames, placed at a 
distance of twenty yards from each other, each frame 
being traversed by nineteen horizontal bars, and each 
bar having thirty-seven hooks, from which depended 
silken cords, supporting and also insulating a small 
iron wire. ‘This wire, which made its inflections at 
the points of support, composed in one continuous 
length a distance of rather more than eight miles; 
and when it was charged from a Leyden jar, and the 
shock passed through two insulated inflammable air 
pistols, the result was, in Mr. Ronalds’s own expressive 
way of describing it, that “three of the senses-—viz., 
sight, feeling, and hearing--seemed to receive absolute 
conviction of the instantaneous transmission of electric 
signs.’”’ We need not follow Mr. Ronalds through his 
detailed account of the experiment; but the impres- 
sion which it seems to have made on his mind, al- 
though recorded in somewhat cruce and homely lan- 
guage, is remarkable as foreshadowing very closely 
indeed what has come to pass since then. He says :— 
‘ The result seemed to be that that most extraordinary 
fluid, or agency, electricity, may actually be employed 
for a more practically useful purpose than the gratifi- 
eation of the philosophex’s inquisitive research, the 
schoolboy’s idle amusement, or the physician’s tool ; 
that it may be compelled to travel as many hundred 
miles beneath our feet as the subterranean ghost which 
nightly haunts our metropolis, our provincial towns, 
and even our high roads; and that in such an en- 
lightened country and obscure climate as this its travels 
would be productive of, at the least, as much public 
and private benefit.’ ‘‘ Why,’’ he asks, ‘‘ has no 
serious trial yet been made of the qualifications of so 
diligent a courier? And if he should be proved com- 
petent to the task, why should not our kings hold 
councils at Brighton with their ministers in London? 
Why should not our Government govern at Ports- 
mouth almost as promptly as in Downing Sirect? 
Why should our defaulters escape by default of our 
foggy climate? and, since our piteous innamorati are 
not all Alphei, why should they add to the torments 
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of absence those dilatory tormentors, pens, ink, paper, 
and posts? Let us have electrical conversazione offices, 
communicating with each other all over the kingdom, 
if we can.’ it would hardly be possible at the present 
day to describe more accurately the progress of electric 
telegraphy than in these characteristic sentences of 
Mr. Ronalds. We have ‘electrical conversazione 
offices’ all over the kingdom. The wires which 
practically sonnect Balmoral, Windsor, and Osborne 
with Downing Street, enable Her Majesty to ‘“ hold 
councils with her Ministers in London” at any mo- 
moment; and the extensive system of Admiralty and 
War Office telegraphs enables the Government to 
“govern at Portsmouth (and many places besides) 
“as promptly as in Downing Street.’’ One of the 
very first acts of the very earliest telegraph was the 
capture of Tawell, the Quaker murderer; and the 
curious raniification of police telegraphy in London, 
if not an absolute protection against our ‘‘ foggy cli- 
mate,’ is at least a terror to those who might other- 
wise elude the grasp of the law. As for our ‘ piteous 
innamorati,’’? it is perfectly well known that they use 
the wires as freely as most people, and that “love 
telegrams” are gradualiy taking the place of ‘ love 
letters.” 

But, besides foreshadowing many of the uses of the 
telegraph, Mr. Ronalds has placed on record in his 
homely treatise many practical suggestions as to its 
construction and maintenance which are actually being 
followed—unconsciously, perhaps, for his is no text- 
book of the science—at the present day. His back 
garden at Hammersmith appears to have been the 
scene not only of one of the earliest aerial telegraphs, 
but also of the first experiment with an underground 
line. He tells us that ‘‘a trench was dug in the 
garden 525 feet in length, and four feet deep. In this 
was laid a trough of wood, two inches square, well 
lined inside and out with pitch; and within this 
trough thick glass tubes were placed, through which 
the wire ran. The trough was then covered with 
pieces of wood, screwed upon it while the pitch was 
hot; they also, in turn, were well covered with pitch, 
and the earth then thrown into the trench again.” 
Mr. Ronalds goes on to describe his method of signal- 
ling through this experimentally perfect line; and 
also gives the outlines of a ‘‘ telegraphic dictionary,” 
by means of which a word, or even a whole sentence, 
could be conveyed by only three discharges of the wire 
in a mean space of 54 seconds. Even at such an early 
stage of telegraphic development, Mr. Ronalds was 
by no means insensible to the sine qua non of a per- 
fect telegraphic system ; for he gives it as his opinion 
that a signal might be transmitted through a buried 
wire from Carlton House to the Pavilion at Brighton 
in one minute; and he adds—‘‘ Were the time occu- 
pied five minutes, I should count this objection rather 
serious, but ‘‘not insurmountable.’’ As a matter of 
fact telegraphic signals can be transmitted over a con- 
tinuous wire in an almost imperceptible space of time, 
the time occupied in transmitting a message being 
regulated by the number of signals to be transmitted. 
But Mr. Ronalds’s idea of speedy communication was 
rather in advance of the requirements of his age, and 
of the means placed at his disposal. His underground 
telegraph was, however, a very fair specimen of what 
exists in the present day. We usc iron or earthenware 
pipes in lieu of his wooden trough ; but we are not 
very far in advance here, for he points out in his book, 
by way of anticipating possible objections to his plan, 
that cast-iron troughs might be rendered as “ tight as 
gas-pipes,” should it be found desirable to employ 
them. The “ thick glass tubes”? through which he led 
his conducting wire have been replaced by that useful 
substance gutta-percha, which had not been discovered 
in Mr. Ronalds’s day, but which is now used most ex- 
tensively as an insulating substance in all operations 
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Connected with telegraphy. Not only in the method 
of constructing, but of testing and keeping in repair 
our underground telegraphs, have we very closely fol- 
lowed out Mr. Ronalds’s ideas. Dealing with the 
subject generally, he says—‘ The liability of the sub- 
terranean part of the apparatus to be injured by an 
enemy, or by mischievously disposed persons, has been 
vehemently objected. If an enemy had occupation of 
all the roads which covered the wires, he could un- 
doubtedly disconnect my electric signs without diffi- 
culty ; but would those now in use (the old semaphore, 
presumably) escape? And this case relates only to 
invasions and civil wars; therefore, let us have 
‘smokers’ enough to prevent invasions, and kings 
that love their subjects enough to prevent civil wars. 
To protect the apparatus from mischievously disposed 
.persons, let the tubes be buried 6 feet below the sur- 
face of the middle of high roads, and let each tube 
take a different route to arrive at the same place.” 
Of course, the danger which Mr. Ronald here suggests 
has never menaced our lines of underground telegraph. 
But his notion of alternative routes is precisely what 
is done in the Postal system as regards overhead 
wires ; the object being, of course, to divide the risk 
of haying the whole communications with certain 
places devastated by storms like those which have re- 
cently played such havoc with the wires. ‘‘ Could any 
number of rogues, then,’’? continues Mr. Ronalds in his 
characteristic style, ‘‘ open trenches 6 feet deep, in two 
or more different public high roads or streets, and get 
through two or more strong cast-iron troughs, in a less 
space of time than 40 minutes? Tor we shall presently 
see that they would be detected before the expiration 
of that time. If they could, render their difficulties 
greater by cutting the trench deeper ; and should they 
still succeed in breaking the communication by these 
means, hang them if you can catch them, d—n them 
if you cannot, and mend it immediately in both cases.” 
Mr. Ronalds must have rejoiced at having lived to see 
a time when cutting the telegraph wires, or otherwise 
wilfully interrupting the communication, was punish- 
able as a felony; but he proposed to rely on other 
means than Lynch Law in maintaining his system, 
and here, again, the telegraph engineers of the present 
day have followed out his ideas almost to the letter. 
He proposed to keep his wire constantly charged with 
electricity,—in other words, to work it on the ‘‘ perma- 
nent current principle ;’’ then to have certain “ proving 
stations,’’ as he calls*them, at frequent intervals along 
the line; and a staff of persons who would constantly 
watch the ‘‘ provers,’? and set out the moment that 
any indication was given that the line was interrupted. 
Suitable situations for such proving stations he con- 
ceived to be ‘‘ post-offices in towns and villages, turn- 
pike-gates, and the like.’ Then he continues :— We 
will imagine twenty proving stations established be- 
tween London and Brighton, or any distance of 
50 miles, only four persons employed (but not exclu- 
sively) to keep watch over them, and each watchman 
to have the charge of five provers. It is evident that 
(were he to dwell at the centre one of the five) in order 
to examine the two on each side of it, he would have 
to ride only 4,8, miles, which journey he could easily 
perform in something less than forty minutes, and he 
would discover that the defect rested somewhere be- 
tween two of the provers, a distance of 2,4, miles. 
Any sorry little twopenny post cove might take a 
canter on his RKozinantuolo, and, on his arrival at a 
prover, perform the operation on it in less time than I 
have employed to describe the manner of its per- 
formance.’’ Now, what are these innumerable “ flush- 
boxes’’ which are to be found everywhere in the streets 
of London, and other large cities, but ‘ provers’ of 
our underground telegraphic system? Most people 
are familiar with the snake-like coils of apparently 
dirty rope, but really telegraph wires, which are every 


now and then laid bare in those curious apertures in 
the pavement, and the little clock-face, with only a 
single handle, which is the invariable companion of 
the workman engaged in the hole. He is simply 
‘* proving ’’ a wire which has been found faulty, or, it 
may be, trying to detect one which has shown too great 
a liking for its next-door neighbour. Then, again, as 
regards over-head wires, what are the “ linemen ”’ sta- 
tioned at certain intervals along the route of a trunk 
line but the ‘‘ provers’ of the section which it is their 
duty to traverse from time to time, working on either 
side of their station, precisely as Mr. Ronalds would 
have worked his ‘ sorry little twopenny post cove ?” 
But besides this, there are certain post-offices along 
the line which are called ‘‘ testing stations ;’’ and here 
every morning the wires are disconnected, with the 
view of testing their goodness, or the reverse. When 
a ‘‘fault’’ occurs, it is thus easy to ‘ localise”’ it be- 
tween two stations; and hence the rapidity with which 
communication is now restored after. a breakdown, as 
compared with the time long after Mr. Ronalds’s treatise 
was composed. ; 
Mr. Ronalds was, perhaps, as little vain of his 
achievements in the telegraphic field as the most 
modest inventor could have been; but- many of his 
prophecies have been fulfilled to the letter. He suf- 
fered. much at the hands of those who should have 
been his best friends, as also did other inventors in the 
same field,—notably, Mr. Alexander, a Scottish elec- 
trician, who could not hear the name of ‘' telegraph ”’ 
without ashudder. Speaking of his treatment by the 
Government of that day, Mr. Ronalds says :—‘‘ Lord 
Melville was obliging enough, in reply to my applica- 
tion to him, to request Mr. Hay to see me on the sub- 


ject of my discovery ; but before the nature of it had 


been yet known, except to the late Lord Henniker, 
Dr. Rees, Mr. Brande, and a few friends, I received an 
intimation from Mr. Barrow to the effect that telegraphs 
of any kind were then wholly unnecessary, and that 
no other than the one then in use (the old semaphore) 
would be adopted. I felt very little disappointment, 
and not a shadow of resentment, on the occasion, be- 
cause every one knows that telegraphs have long been 
ereat bores at the Admiralty. Should they again be- 
come necessary, however, perhaps electricity and 
electricians may be indulged by his Lordship and 
Mr. Barrow with an opportunity of proving what they 
are capable of in this way. I claim no indulgence for 
mere chimeras and chimera framers, and I hope to 


escape the fate of being ranked in that unenyiable - 


class.”’ 

Unquestionably, Mr. Ronalds was no ‘chimera 
framer.”” He early devoted himself to the study of a 
system of communication which has distanced all 
competitors, whether for Imperial, commercial, or 
social purposes; he lived to be Sir Francis Ronalds, 
and to bequeath a valuable collection of electrical 
works to those who have sueceeded him in his labours ; 
and we have seen by the perusal of his simple, yet 
clear and forcible treatise, describing ‘“‘ An Electric 
Telegraph,’? how much and yet how little we have 
learnt during ‘‘ Fifty Years’ Progress.’’-—Times. 


Aroceedings of Societies. 


eee 


SOCIETY OF TELEGRAPH ENGINEERS. 


Tue first meeting of the Session took place on the 
13th inst., at the Institution of Civil Engineers, when 
the new President, Mr. Larrmuer Cuark, read an ex- 
ceedingly interesting Address ‘‘ On the Early History 
and Growth of Telegraphy,’’ which will be fully re- 
ported in our next number, 


\ 
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NOTICE TO SUBSCRIBERS. 


“ARRANGEMENTS have been made for the publication, 


in these columns, of a series of biographical 
sketches of our English electricians, and of ele- 
mentary papers on the practical construction of a 
line of telegraph, including the fitting up of offices, 
the choice and description of instruments, &c. ; 
also for a series of similar papers on Electric 
Signalling on Railways. These papers will be 
written by well-known members of the Society of 
Telegraph Engineers. The papers on Testing, by 
Mr. H.R. Kempe, will be continued, and those on 
Duplex Telegraphy, by Mr. W. H. Preece, will be 
completed. 

As it is our desire to make this Journal as useful 
as possible to the large body of telegraphists scat- 
tered over the country, we shall feel grateful for 
any suggestions for improvement or for hints on 
Shortcomings. We propose establishing an ex- 
change column, by which apparatus, books, period- 
icals, and other things, can be exchanged among 
our Subscribers, on the same plan as that which 
has proved so successful in other cases. 


dotts. 


Sir Francis Ronatbs, “‘ our eminent Fellow,” says 
the President of the Royal Society, bequeathed 
£500 to that Society, but by payment of legacy 
duty it has been reduced to £450. His bequest 
was made in recognition of the advantages he had 
derived, when Honorary Director of the Observa- 
tory at Kew, from the sums granted to him out of 
the fund to aid him in the construction of his pho- 
tographic apparatus for the registration of terres- 
trial magnetism, atmospheric electricity, and other 
meteorological phenomena. An exceedingly inte- 


‘resting account of his telegraphic projects appeared 


in The Times, which we reprint. It is worthy of 
record that he anticipated the observations of 
Siemens and Latimer Clark, and the explanation 
of Faraday of the Leyden jar action of underground 
wires. His magnificent library will, it is hoped, 
become the property of the Society of ‘Telegraph 
iingineers. 


The Institution of Civil Engmeers (says that 
admirable periodical Nature) seems to be one of 
the most prosperous of our Scientific Societies. 
On its books on November 30th, 1874, were 2130 
members ; its income for the past year was upwards 
of £10,000, and its investments amount to nearly 
£33,000. 


Snapper Sounders are now sold in the streets of 
New York by the street pedlars. 


The following statistics—given by Mr. I". L. 


Pope, in The Velegrapher—will interest many of 


our readers :— 


The rate of speed at which wires are actually 


| . . . . 
worked is a matter of endless dispute when dis- 


cussing this subject (automatic working). I give 
below the result of six consecutive days’ actual 
work, taken from the records of the New York 
Western Union Office in 1868 :— 


Morse Circurrs (SounpDER). 


No. of No. of 
Wess Mepeaed! Ports, 

No.1, to Chicago. 4.27°... 2,088 64,728 
Jak lO Sees. aes} 39,054. 
Sr Pane eeoeuoL, Sy eA, 508 55,948 
» 4,,, Baltimore Pee ee sas) 40,534 
jot) eV asnINP ton. * T0851 33,682 

Total for 6 days ... 5,753 @ 234,546 
TyprE Printing Circuits. 

No. 5, to Albany 4... 47. .-1,308 41,108 
al; io RIORUOD Stee Nerd 4d 79,638 
oe da PES NS Tr ERO LST EO 61,979 
, Fao Washingtog, %..<.1,560 76,342 
3» 79> Philadelphia 1,639 52,509 
Cf Shige Os 6 Aare. Ty IhR 55,174 

Total for 6 days ... 10,234 - 266,750 


If we suppose each wire worked to its full capa- 
city from g A.M. to 5 p.M., it would give a total of 
240 hours per week for the Morse circuits, and 288 
for the printing circuits, and the average result 
would be as follows :-— 


Morse, average per hour ... 977 words. 
Printing; « .; 7 es Bee #3 


The circuits included in the above statement 
were at that time the busiest ones in the New York 
office. 

During the year 1872 several instances of first 
class work on regularly numbered messages were 
timed, of which I take a few of the best :— 

Morsr Crecurrs. 
330 messages in 6 hours 30 mins., 50°7 per hour. 
136 “7 , 2 hours, 68 per hour. 

Printinc Cincuits. 

606 messages in 7 hours, 86°5 per hour. 

700 4 . 8 hours 45 mins., 80 per hour. 

Some of the ve work in this 
done in transmitting the President's annual message 
from Washington to New York. The time recorded 
is as follows :— 


country has been ~ 


Year, No. Words, No. Wires. ‘Time. Gee Hea. 
1872 £15499 12 45 mins. 1260 
1873 10,635 8 (cee 1368 


If we therefore put the best Morse transmission 
at 1368 words per hour, and divide it by the greatest 
number of messages per hour given above, which 
is 68, it gives us an average of 20'1 words per 
message, which is probably very near the truth. 
This would give us as the present attainable speed, 
in actaal work, on a circuit of 20 miles, say— 

Morse ... «-. «+ 1368 words per hour. 
Printing E7320 203 7 


Quadruplex telegraphy has been successfully in- 
troduced in America by Messrs. Prescott and 
Iidison, and a large supply of apparatus is being 
manufactured by the Western Union Telegraph 
Company. 3 


Tae Treiecrapas or tor Princrpat Counrrirs 
oF THE WorRLp. 
Length of 


Countries. Lines. Wires. Offices 
Miles. Miles. 

Argentine Republic... 4,146 8,059 60 
PATINEL ALIA .c5: tats » 11,878 18,466 326 
LUSTIG ts. sean fees. ee 1,0G5 31,510 1,657 
OS GV OT1G sh. Sale 4,256 13,875 755 
CLONLN : acs sce ts 2,926 12,561 547 
Brazil ‘ott otee 2,007 Bs) 64 
British India... .2. 15,568 31,040 770 
British Indo-European 3,378 3,114 IO 
Canadas. Stee. ert 260 18,989 1,143 
Ciling S50 eb s VEZ 000 3,143 52 
Dutch Hast Indies ... 2,843 3,458 51 
Denmark ... ... 1,577. 4.304 177 
France Gv t-. 30,779 79,963 2,244 
German Empire - 18,999 64.753 3,325 
Great Britain ... ... 23,878 99,918 55474 
Tigland %... oss 2,032 7,278 315 
Hungary 8,319 28,290 837 
Italy ... glZ,007 41,543 1,318 
Mexico... 2,955 3,338 50 
Norway 4,012 6,247 148 
Portugal 1,929 3,550 120 
Roumania... Ie z236 3,629 70 
Russia oo ihe eT 68,858 1,333 
DEL ay eM scutes ene 16,572 rhe 
Sweden 4,371 11,196 320 
Switzerland 3,623 8,784 800 
Turkey patie cress LOSOg 28,273 393 
United States ... ... 85,585 195,135 7,350 
Wurtemburg 1,378 3,000 224 
335,072 “821417 20A 38 


—Journal Telegraphique. 


Aotices of Books. 


A Treatise on Magnetism, General and Terrestrial. By 
H. Luoyp, D.D., D.C.L., Provost of Trinity Col- 
lege, Dublin, &c. London: Longmans, Green, 
and Co. 1874. 


Dr. Luoyp’s famous treatise on the wave theory of light 
marked an epoch in our knowledge of that subject; 
and now, in his mature age, he has published a work 
which—though not likely to rank with his former 
treatise—will unquestionably be of great value to 
every physicist. The splendid instrumental means for 
observing the elements of terrestrial marnetism, which 
-Dr. Lloyd devised, and which have been under his su- 
superintendence at Trinity College since 1838, have 
furnished him with magnetic observations probably 
unequalled for extent and accuracy. Many of the re- 
sults he has thus obtained Lave been reported from 
time to time at the meetings of the British Associn- 
tion, and in this work they are given in an accessible 
form. Moreover, the theoretical principles involved 


in the instruments employed in magnetical observa- | 
tories, as well as the construction and adjustment of | 
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become a standard work for reference on these 
subjects. 

The fact that the present volume—as the author 
tells us in his preface—was projected, and partly com- 
pleted, many years ago, probably accounts for the 
omission of the many valuable contributions to the 
science of magnetism which have been made of late 
years by English and Continental physicists. We cer- 
tainly expected to find some reference to Prof. Clerk 
Maxwell’s famous treatise on ‘ Electricity and Mag- 
netism,’’ but, so far as we remember, it is we believe — 


| unnoticed; nor have we met with any recognition of 


Sir W. Thomson’s, nor Prof. Maxwell’s, nor Prof. 
Wertheim’s rescarches. On the other hand, the im- 
portant laws deduced by earlier philosophers. are 
classified at some length. A fall account is given of 
Coulomb’s investigations, and the conclusions he ob- 
tained are discussed with care: this portion of the 
volume will be extremely useful to students. The less 
frequently quoted experiments of Barlow are here 
noted, from which the effect of heat was shown to 
produce two effects on the magnetism of a steel 
magnet. When a magnet is exposed to a temperature 
not exceeding boiling water it loses a portion of its 
magnetism, and, as is well known, it recovers a part of 
this on cooling. So that a moderate heat acts in two 
directions on a magnet,—destroying one portion of the 
free magnetism, and rendering latent another portion. 
Upon this Dr. Lloyd makes the following suggestive 
remark :—‘ This two-fold operation of heat, although 
fully recognised as a fact, has not been sufficiently 
considered in reference to the cause. There seems 
reason to believe that the two effects, so dissimilar in 
their conditions, are in fact referrible to distinct 


| causes; and that while the permanent loss of mag- 


netism is a dynamical effect due to the molecular 
movement in which heat is known to consist, the re- 
coverable portion 1s probably to be ascribed to the 
dilatation of the body, and to the diminution of the 
reciprocal action of the magnetic elements consequent 
upon their increased distance.” 

Further on we meet with the following striking 
passage upon the theoretical bearing of the results of 
heating dia-magnetic bodies, and of the general phe- 
nomena of magne-crystallic action. The facts of mag- 
netic induction compel us to admit that the separation 
of the magnetic fluids is limited to the molecules of a 
body ; hence ‘‘ we must suppose that the intervals of 
these molecules are either absolutely void or filled 
with some substance of a different nature which is 
impervious to the magnetic fluids. The magnitude of 
these intervals is of the same order as that of the 


| molecules themselves; but the proportion of these 


magnitudes is probably different in different bodies. 
The ratio of the sum of the volumes of the magnetic 
molecules to the entire yolume may be termed the 
magnetic density of the body. Its magnitude will 
vary, even in the same body, with temperature, and 
other physical conditions ; and it is upon that that the 
capacity of the body for magnetism appears to depend. 
This view is confirmed in a remarkable manner by the 
other properties of the magnetic metals. Iron and 
nickel are, as we know, the most powerfully magneti¢ 
of all known substances. But when we compare the 
specific gravities of the metals with their atomic 
weights, we find that these very metals are those in 
which the space occupied by the molecules bears the 
sreatest ratio to the entire volume,—i.e., in which the 
magnetic density is greatest. We are therefore justi- 
fied in coneluding that the capacity for magnetism in 
these, and therefore probably in other metals, is due 
to the proximity of the molecules.” 

Terrestrial magnetism and the description of the 
instruments in the Dublin Observatory oceupy—as we 


the instruments themselves, are fully and admirably | have already remarked—a large and important portion 
detailed in this treatise, which i; likely, therefore, to | of this treatise, Our limited space forbids us to dwell 
, 
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on this part of the work. In the Appendix are printed 
some most useful memoirs; especially we note that on 
the effect of humidity of the air, on the position of a 
magnet suspended py silken fibres, and the reprint of 
Dr. Lloyd’s paper on the direct magnetic action of a 
distant luminary on the diurnal variations of the mag- 
netic force at the earth’s surface. In this paper 
(published originally in the Philosophical Magazine 
many years ago) it is shown that the phenomena of 


the diurnal variation are not caused by any direct mag- | 


netic action of the sun and moon. And, as Mr. G. J. 


Stoney has subsequently proved, the magnitude—as | 


well as the nature—of the diurnal variation is equally 
inconsistent with any explanation of the direct action 
of these bodies. 

We feel ourselves but as young and raw students of 


science when in the presence of Dr. Lloyd’s wide ex- | 


perience and powerful grasp of his subject; hence, 
rather than attempt any criticism of this work, we 
prefer to listen to the instruction Dr. Lloyd gives us: 
our readers, we feel sure, will also be glad to have had 
their attention directed to this able work: for, not- 
withstanding Dr. Lloyd’s advanced age, this treatise 
is a pleasing evidence that still his eye is not dim to 
observe, nor does his natural force seem much abated. 


[Written by a Telegraph Clerk on the back of a 
Message I’orm. | 


LOST OPPORTUNITIES. 


In times that are over, full many a lover 
Was won by the power of electrical fire ; 
There was working, then sporting—conversing, then 
courting, 
And letters by post followed wooing by wire. 


The couples then mated are closer related, 
And many a one who was helped in his work, 
By patience, attention, and care beyond menticn, 
Has found a kind helpmeet in his fellow clerk. 


But, now, things are changing, sternrules are estranging 
The workers, and striving all likings to baulk; 
Lest people should choose them, and Government lose 
them, 
“The Staff, on the wires, are forbidden to talk!” 


Odd moments of leisure, once given to pleasure, 
Are spent in dull idleness now thro’ the day; 
And kept thus asunder, can anyone wonder 
If patience, at times quite exhausted, gives way ? 


It is so annoying, one might be enjoying 
The cosiest chat with the nicest of friends ; 
But there’s always the fear now that somebody's near 
now, 
And “ taking us down from the slip” at both ends. 


Correspondence, 


CLOSED CIRCUITS. 

To the Editor of the Telegraphic Journal. 
Sizr,—I have often been struck with the fact that in 
America and in our Colonies the system of closed cir- 
cuits is almost exclusively used. Can any of your 
readers inform me why that system is not used in 
England, or why the open system is not used in 
America ?—I am, &c¢., 

TELEGRAPHIST. 
[Note.—As arule we object to letters appearing in 
our columns under pseudonyms, because a license is 
frequently assumed under a nom de plume which would 
not be used if the communication appeared under the 


readers. 
tata 


writer’s proper signature. In the discussion of such 
purely technical questions as the above we shall with- 
draw that objection; but every communication must 
be accompanied by the writer’s name and address— 
not for publication, but as a guarantee of good faith. 
—Kd. Tru. Journ.] 


ELECTRICAL PROBLEM. 

To the Editor of the Telegraphic Journal. 
Sir,—I submit the following problem to your readers 
for solution :— 

‘Transmit alternately positive and negative currents 
Within a closed circuit from a battery all the poles of 
which are connected in the ordinary manner, using an 


| ordinary Morse key, to which no extra point or appli- 


ances whatever is to be added. No device other than 
the battery, key, and connecting wires is to be used.”’ 
I enclose two diagrams, both solving the problem in a 
different manner.—I am, &c., 


Tos. A. Epison. 
Newark, N. J., November 25, 1874, 


Electrical Science in Grglish and Foreign 
Journals, 


Comptes RendusHebdomadaires des Séances deU A cademie 
des Sciences, Vol. Ixxix., No. 23. December 7, 1874. 


On the Actions produced by the Simultaneous Meeting 
of Battery, and of Electro-capillary Currents.—By M. 
Becquerel.—M. Beequerel enquiring if it were possible 
to increase or diminish the intensity of electro-capillary 
actions by making use of the current of a battery of 
several elements, used two apparatus. The first was 
a cracked tube containing a metallic solution, and 
immersed into an eprouvette with analkaline golution - 
the second was a pervious partition apparatus—a tube 
closed at bottom by a piece of parchment paper and 
containing a metallic solution. This latter was 
plunged into an eprouvette containing an alkaline 
solution. The electro-capillary action wag increased 
by means of two plates of platinum in connection with 
a battery ; the positive plate being immersed into the 
metallic solution and the negative plate into the alka- 
line. The resultant electro-chemical actions were very 
different according to the nature of the solutions ex- 
perimented upon. Copper and lead were reduced to 
the metallic state; silver, bismuth, and iron were 
hydrated with the alkaline ; whilst gold and zinc gave 
no deposit. Wherefore these differences ? They 
result undoubtedly from two existing currents, the 
lateral and central. The former tends to conduct 
metals in the metallic state to the negative surface of 
the pervious tissue, viz., the parchment paper, and at 
the same time the alkaline and the oxygen are trans- 
ported to the positive plate. The elements meet on 
the negative surface, and the effects produced depend 
upon the affinities of these different substances - thus 
if sulphur has a great affinity for the metal a sulphate 
will be produced. This takes place, as before stated 
with silver, bismuth, and iron; but, if the reductive 
property of the current gets the better of the affinity of 
the metal for sulphur, a metallic reduction ensues 
such as takes place with copper and lead. 
On Magnetism.—J. M. Gaugain.—(Paragraphs 82 to 
84). The permanent magnetism of a section m.m. 
may be considered as formed of two parts, the one 
which is maintained by the coercive action of the sec- 
tion, and the other which results from the actual reac- 
tions of ail the other sections of the bar. 


Nos. 24 and 25. December 14 and 21, 1874. 
These numbers contain nothing of interest to our 
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Vol. ii., Nos. 33 and 34. 
*s paper on Telegraphic 


Journal Telegraphique. 

Continuation of Paul Dupré 
Legislation. 

Lhe Jaite Telegraph.—By W. Gurlt, of Berlin. 

Sockets for Metallic Posts.—A letter from J. M. 
Collette, of the Dutch telegraphs. He says, referring 
to a former paper by M. J. de la Taille on this subject 
(recommending the fitting of iron posts into conerete 
blocks), that the description of the line therein 
described agrees with one erected in Holland during 
1873, excepting that the fixing of the posts into con- 
erete blocks was not effected in precisely the same 
manner. The difference appears to have consisted in 
first making the concrete blocks in a mould, and then, 
at the place of erection, fastening the posts into them 
with cement, 


Nature. Vol. xi., No. 268. December 17, 1874. 

‘M. Beequerel—giving his opinion respecting the 
proposed founding of an Observatory for Physical 
Astronomy in the vicinity of Paris—states that he di- 
vides the formation of our planet in three calorific 
epochs :—(1.) When the elements were in a gaseous 
condition, with all the constituents consequently in a 
dissociated state. (2.) That in which the temperature 
being sufficiently lowered, affinities commenced to 
exercise their action. During all the chemical re- 
actions which occurred there “would be produced an 
enormous disengagement of electricity arising from 
the energy of these reactions, and, as a consequence, a 
re-composition of the two electricities would rend with 
vivid gleams the atmosphere already formed. (3.) The 
formation of water by further decrease of temperature. 
The same number of this periodical informs us that 
‘© A series of experiments has lately been made by the 
Prussian Government with reference to the use of 
electricity for the head-light of locomotives, and that 
a battery of 48 elements makes everything distinct on 
the railway track to a distance of over 1300 feet.” 

Bulletino Telegrafico. Anno x. September, 1874. 

In addition t9 official regulations and personal intel- 
ligence, this number contains an article on the admi- 
nistration of the telegraphic system in England, taken 
from F'raser’s Magazine. The telephone is an instru. 
ment devised by Mr. Hlisha Gray, of Chicago, for 
transmitting sounds by means of an uninterrupted 
electric current. His experiments have already re- 
sulted in the transmission of a most intelligible sound 
to the distance of 2400 miles. The apparatus consists 
of three parts,—the transmitting instrument, the con- 
ducting wire, and the apparatus for receiving the 
sound. In one of these experiments Mr. Gray sounded, 
on a small melodium, certain national hymns, which 
were repeated note for note on a violin connected with 
the above-mentioned apparatus, 2400 miles away. 
The transmitting apparatus consists in a key-board 
with a quantity of electro-magneis corresponding to 
the number of the keys, to which are attached vibrating 
tongues or reeds, according to the tones of the musical 
scale. Each of these tongues may be put in motion 
separately, by the pressure of the corresponding key. 
The various tones are obtained by touching the keys 
exactly as with an ordinary pianoforte or ‘melodium. 
To the transmitting instrument is attached a con- 
ducting wire, of which the termination is connected to 
the receiving apparatus. The length of the-wire con- 
necting the transmitting and the receiving apparatus 
may be from one to ten thousand miles, provided the 
insulation be sufficiently perfect to prevent the dissipa- 
tion of the electric current. 


October, 1874. 

Th e non-official portion of this number is taken up 
with a continuation of the description of the tele- 
graphic system of England, commenced in the Sep- 
sember number. 


City any Commercial gotes. 


Tur Eastern Telegraph Company’s trafiic receipts for 
the month of December, 1874, were £31,725, against 
£35,238 in the corresponding period of 1873. : 

The traffic receipts of the Eastern Extension, Aus- 
tralasia, and China Telegraph Company (Limited) for 
the month of December, 1874, were £18,172, against 
£20,400 for the corres sponding period of 1873. 

The Great Northern Telegraph Company’s traffic 
receipts for the month of December, 1874, weve 
294,338 francs ; 1873, 287,356 francs. Total traffic 


receipts 1st January to 31st December, 1874, 4,427,899 


francs ; 1873, 3,352,542 frances. 

The traffic receipts of the Direct Spanish Telegraph 
Company (Limited) for December, 1874, were £1271 
158. 4d., against £1224 ros. in November. 

The Directors of the German Union Telegraph Com- 
pany have decided to pay an interim dividend of 
11s. gd. per £15 bond. 

The Western and Brazilian Telegraph Company 
(Limited) have announced an interim dividend of 5s. 
per share for the past quarter. ‘ 

The Eastern Extension, Australasia, and China 
Telegraph Company (Limited) gave notice that the 
transfer books would be closed from the 8th to the 14th 
January, both days inclusive, for the purpose of pay- 
ment ofan interim dividend of 3s. per share. 

The Eastern Telegraph Company announced that 
the register of transfers would beclosedirom the 7th to 
the r4th January, both days inclusive, preparatory to 
the payment of the interim dividend of 2s. 6d. per 
share already announced. 

The offices of the West India and Panama Tele- 
graph Company (Limited) have been removed from 
Old Broad Street to St. Stephen’s Chambers, Telegraph 
Street, Moorgate Street. 

The Black Sea Telegraph Company state that tele- 
graphic communication has now been established 
between Constantinople and Odessa, and the Odessa 
offices are connected by wires with the Russian land 
lines. 


TELEGRAPH SHARE LIST. 


Amount Amount; Closing 
per NAME OF COMPANY. paid Quota- 
Share tp. tions. 
i B £ Jan. I4 
Stock | Anglo-American (Limited) -I00 744-754 
Io Brazilian Submarine.. Peet All 6g—7 
Io Cuba Af Pee oe All THF 5 
10 Direct Spi anish aa 9 6—8 
20 Direct United States Cable All 10}—107 
10 Eastern (Limited) All 74-8 
Aa Do., New .. ae I03—105 
10 Eastern Extn. Australia and China| All 74—8 
Io Globe Telegraph and Trust : All 63—6} 
10 Do., 6 per cent Pref... All Ic—tro0} 
Io Great Northern .. outs ln Recee All lI—I ri 
25 Indo-Huropean .. A 163—17 
Io Mediterranean Extension (Limited) All | 34—4 
10 Do., 8 per cent Pref.. se Agee All 105—II 
Io Panama and South Pacifie .. .. 24 | ..—..dis 
8 Reuter’s.. oie) Corot Rear emneS All 113-12 
Stock | Submarine .. 100 200—211 
I Do., Scrip é ae All 2—21 
10 West India and Panama .. All eae 
Io Do., 10 per cent Pref. All 1o—10} 
20 Western and Brazilian (Limited) . All 144—15_ 
1000 dls.|} West Un. U.S. 7 per cent 1st ML. B. All 104—106 
10 Hooper’s Telegraph Works .. . All 13%—I4 
50 India-Rubber and Gutta Percha All 22—24 
Cert.’ | Submarine Cables Trust .. 100 =| 105—r08 
I2 Telegraph Construction .. . All | 29—291 
100 Ditto Ditto 7 per cent Bonds All ( 


| 100—1 3 


To Corresondents, 


A STUDENT desires to know the proper pronunciation of the word 
‘“‘electrolysis.” He has heard it pronounced “ electroly’sis” and 
 electrol’ysis ” by very able electricians. In reply, we have to say 
that our best lecturers pronounce it in the latter way. 


Va ee = Sap e 


—— 


5:] 


February 1, 187 


THE TELEGRAPHIC JOURNAL. 


25 


THE TELEGRAPHIC JOURNAL. 
Vor. III.—No. 48. 


EXPERIMENT. 


Tue chief function of a Journal like this is to 
supply an admitted want. All our student readers 
cannot attend lectures, join classes, or frequent 
libraries. We endeavour to meet this want by re- 
porting lectures and supplying papers for study 
and thought. But we cannot make, though we can 
describe, experiments. No progress in any science 
can be made by the mere cursory reading of a lecture, 
and therefore our efforts to train electricians must fail 
unless the student repeat with care and exactness 
the experiments described. In our large cities 
lectures are so frequent, and physical literature is 
so abundant, that many satisfy themselves with 
seeing an experiment performed, or grasping its 
result from illustration and description, rather than 
by repeating itforthemselves. It is not too much to 
say that an experiment is never properly compre- 
hended until it is carefully performed, and it is the 
only effectual way to impress physical facts on the 
memory. An experiment is a knock at the door of 
Nature, and a successful experiment is an admittance 
into her secret stores. Experiment opens up the 
mind to, and lets in a flood of light on her mysterious 
ways. It is with regret that we see experiment 
going out of fashion. Where is the fine old glass 
cylindrical machine, and the equally useful Leyden 
jar ?—instruments which have made nearly every 
- living electrician. We scarcely ever see them in 
our shop-windows—we never see them in the stu- 
dent’s hands; induction coils, magneto-electric 
machines, trembling bells, &c., are advertised and 
exhibited; but where are our old friends? <A 
roughly home-made cylinder machine, warmed by 
the household fire, turned by little Bob, and applied 


to Pussy’s nose, will teach one more of Electricity: 


than all the paraphernalia turned out by our instru- 
ment makers. A glass tumbler filled with acidu- 
lated water, and supplied with a pair of plates, will 
instruct the mind more in a quiet evening than all 
the elaborate batteries of the trade. A_ little 
compass,—perhaps a mother’s charm or a father’s 
toy,—surrounded by a few coils of silk-covered 
wire, will exhibit more phenomena and supply 
more mental food than the most carefully finished 
galvanometer. The elementary facts of Electricity 
are so simple and so easily manifested that no one 
can be excused from availing himself of that great 
test of truth to satisfy his mind of their actuality. 
The simpler the means the more perfect and con- 
vincing the experiment. There are no class of 


persons so favourably situated for experiment as 
telegraph operators. Their business is a constantly 
repeated experiment. They have always currents 
at their disposal; wires, magnets, switches, bat- 
teries, surround them. There is no excuse for 
ignorance, or for the plea of want of means. Never- 
theless, it is a most regrettable fact that experiment 
is rarely or ever resorted to, and those who should 
know most about the science in reality know least. 
There are some brilliant exceptions. In many of 
our large towns—notably Brighton, Leeds, and 
Bristol—mutual improvement classes have been 
formed by the telegraph staffs, and have proved 
very successful. They meet to read and discuss 
papers on various subjects. Do they experiment ? 
Have they undertaken to repeat the illustrations in 
such lectures as Dr. Gladstone’s? Do they make 
their own apparatus? Do they attempt original 
research ? These are the means by which progress 
is made, knowledge gained, and science established. 


—— 


JAPAN. 
THE 
IMPERIAL COLLEGE OF ENGINEERING, 
TOKEI. 


We have received the Calendar 1874-5 of this 
remarkable College, established in Japan. It has 
adopted as its motto ‘‘ Energy.” It has been esta- 
blished by the enlightened Government of that 
country for the education and training of young 
natives in Science and technical knowledge, with a 
view to their employment in engineering services. 
The regulations and syllabus of studies have been 
approved of by the Imperial Government of that 
country. The Principal is Prof. Dyer, of Glasgow, 
and he is surrounded by an excellent and able 
staff, amongst whom is Mr. Ayrton, of the Univer- 
sity College, London, who passed a course of theo- 
rétical electricity under Sir William Thomson, in 
Glasgow ; of practical telegraphy under Mr. Preece, 
in Southampton; and who was for some time in 
the Indian Telegraph Service. He is Honorary 
Secretary for Japan of the Society of Telegraph 
Engineers. 

The Syllabus of the Course of Telegraph En- 
gineering and the training the young Japanese will 
have to undergo appears to be very complete. It 
embraces the construction and working of Tele- 
graphs and Torpedoes. 

There appear to be nearly two hundred students, 
who are divided into cadets of the first year, cadets 
of the second year, and two preparatory classes, 
each divided into two sections. The course of 
training extends over six years, the last two years 
of which will be spent wholly in practical work. 
Workshops and drawing offices have been esta- 
blished, and a passage through them forms an 
essential part of the curriculum. Admission to 
the College is obtained by competitive examination, 
for which all Japanese subjects between the ages of 
15 and 20 are eligible. The course classes and 
accessories are based upon the best European 
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models, and there can be no doubt that the young 
Japanese idea has the advantage over the generality 
of his European brethren in learning how to shoot. 


THE THORPE RAILWAY ACCIDENT. 


Sin CHARLES ADDERLEY has addressed to the rail- 
way companies a circular letter, in which he 
announces the determination of the Board of Trade 
not to sanction the opening of single lines which 
may hereafter be constructed for public trafic, ex- 
cept upon the express condition either that they 
shall be worked upon a combination of the train 
staff with the block telegraph system, or that only 
one engine or train shall be allowed to be upon the 
line at any one time. 

¢ No one can doubt that freedom from accident is 
obtained not so much in that one system of single 
line working is superior to another, as that— 
whatever the system—it should be fenced about 
with checks and safeguards precisely expressed 
and carefully observed. In the accident in 
question there does not seem to have been any 
superfluity of these safeguards. Indeed the 
entire management, and working of the fatal 
section would seem to have been dependent 
solely upon that human fallibility which, sooner or 
later, is known to fail. For years the working of 
the line had been conducted upon the same prin- 
ciple, and for years it had been conducted with 
perfect safety. However much this may have been 
due to light traffic, punctuality, or to other causes, 
perhaps none can tell; but this one fact stands 
boldly forth in the train of many another of its 
class, viz., that the human machine, without check, 
is not reliable. 

At the same time, no one conversant with rail- 
way work would counsel reliance upou the block 
system alone as a form of protection any more 
than upon that source which has, in this case, 
given us such lamentable proof of its falli- 
bility. The safety of the tremendous traffic 
which now fairly floods many portions of our im- 
portant lines is to be secured only by ruling and 
regulating it under different organisations, all work- 
ing independent of each other, yet harmoniously to- 
gether. Thus, if a train break down in a block 
telegraph station, it is the first duty of the guard— 
although he knows that, if the block signal instruc- 
tions are faithfully carried out, no other train will 
enter the section so long as his train is within it— 
to proceed some distance in the rear of his train, 
and there to protect it from any following train by 
such hand-signals as he has. On single lines the 
crossing points of trains are laid down in the time- 
tables, and so long as trains keep time the services 
of the Superintendent in charge of the line are 
not called into requisition, but on busy days—with 
extra trains and heavy traffic—his post is as 
onerous @ one as may well be imagined. To him 
alone is entrusted the crossing of trains at other 
than the points laid down in the time-table. To 
many this may seem a mere matter of a message 
either way; as “A to B—Send on 3.5 train to C,” 
and the reply “ B to A—3.5 train left for C at —;’ 
but the importance of the subject and the life at 
stake demand the greatest and gravest attention in 
forming the code of regulations by which these 
crossings are effected. 


Probably no more perfect system exists than that 
in use upon the London and South-Western | 
Railway. By its means for years the Company’s 
single lines between Basingstoke and Exeter, the 
Portsmouth Direct, and the North Devon branches 
have been—and some portions still are, together 
with the Mid Hants line—successfully worked. 
The greater portion of these lines are now still 
further protected by block signals, but this in no 
way interferes with or alters the crossing places of 
trains. The Superintendent of the line, or section 
of line, alone is responsible for this, and crossings 
other than those laid down in the working time- 
table can only be effected under his orders. 

The position of trains is notified by appointed 
“train signals” from certain stations: by this 
means the Superintendent is aware whether they 
are running to time, or, if not, how much they are 
behind, and regulates the crossings accordingly. 

At each station four special pads of telegraph 
forms are kept solely for crossing purposes. ‘T'wo 
of these pads are coloured red ; the other two are 
coloured green. One of the red pads consists of 
forms headed ‘“‘ Order for Train nor to proceed on 
Journey,” and bears on the back of each red leaf a 
form headed ‘“ Special Order to Engineman and 
Guard nor to proceed on Journey.” ‘The other 
red pad consists of similar forms, with the addi- 
tional heading of “‘ Agent’s Reply,’ but with no 
form of ‘‘ Special Order to Engineman and Guard” 
on the back. The one green pad consists of forms 
headed ‘“‘ Order for Train to procEED on Journey,” 
and bears on the back of each green leaf a form 
headed ‘‘ Special Order to Engineman and Guard 
TO PROCEED on Journey.’ The other green pad 
consists of similar forms, but each is headed 
‘“‘Agent’s Reply,” and bears no special order on 
the back. 

Now suppose two trains, proceeding in opposite 
directions, are required to cross at Station B 
instead of Station A. 

Station A is the regularly appointed crossing 
point, and the up train is to time, whilst the down 
train is considerably behind. In the ordinary 
course of things the up train will stop at A, whilst 
the down train would proceed on to the same point. 
The first thing to be done is to make sure of 
stopping the down train; B is accordingly tele- 
graphed— 

Keep 5.15 down train from W at B till 7.10 

up train from X has arrived at B. 
This message is then repeated back to insure cor- 
rectness, and then handed to the station agent. | 

The agent then proceeds to put on the signals 
against the coming down train, and, having done 
so, he forwards the following reply :— 

I will keep the 5.15 down train from W at B 

till 7.10 up train from X has arrived at B. 

The Superintendent then proceeds to bring on 
the up train by telegraphing Station A :— 

Send 7.10 up train from X on to B to pass 

5.15 down train from W at B. 
And during the time this is being repeated the 
station agent is writing the reply :— 

I will send 7.10 up train from X on to B to 
pass down train 5.15 from X at B. 


The order to stop and keep the down train at B 
has been written on the red pad with the form bearing 
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on the back ‘ Special Order to Engineman and 
Guard nor to proceed on Journey.” Thus there 
are two forms, the one being a manifold copy of 
the other: of these, the upper form is for the 
agent, and is his authority for stopping and keeping 
the train; the lower is for the engine-driver and 
guard. This latter is then filled up and signed by 
the station agent, and on the arrival of the down 
train shown to the guard, and, on his having read 
it, given to the engineman, with instructions for 
both to attend to it. 

The other red pad has been used for the agent’s 
reply. 

The order to send on the up train has in like 
manner been received on the green pad at A; and 
the reply having been sent, the agent proceeds to 
fill up and sign in ink the form headed “ Special 
Order to Engineman and Guard To pRocrED on 
Journey,’ and, having caused such order (with the 
telegram at the back) to be read by the guard of 
the train, gives it to the engineman. The train 
then proceeds to B, and, having crossed the down 
train, the agent then apprises the Superintendent of 
the same, which completes the proceeding. 

_ Although this may seem a somewhat tedious and 
lengthy operation, it really occupies very little time 
in practice. With a properly organised system, 
well equipped, and well looked after, it is frequently 
completed in three minutes. Moreover, with proper 
foresight on the part of the Superintendent of the 
line, there is seldom need of hurry: the sections 
between stations on single lines are seldom so short 
as to occupy less than eight or ten minutes in tra- 
velling, and no superintendent would think of 
altering a crossing place for a less saving in time 
than this. 

Now let us see how and what protection we get 
under this system at these crossing points, or in 
‘other words, to prevent two trains, proceeding in 
opposite directions, entering the same section. 

First, then, we have the regular appointed 
crossing places by the time-tables, known to the 
agent, the signalman, the guard of the train itself, 
and the engineman,—all concerned in observing it. 

Then we have, acting independently of this, the 
electric block signals, controlled and worked under 
Separate aud special instructions, which direct that 
—hefore any train is allowed to proceed into any 
section—the signals at the station in advance shall 
be placed at “danger,” and only when this has 
been done and acknowledged shall the train be 
allowed to proceed. 

Then, in case the crossing place is altered, we 
have, first, the train proceeding to the regular 
crossipg station stopped, and only when such is 
known to be done is the other train moved forward. 
Not only is the agent made responsible in these 
transactions, but the signalman, the guards, and the 
engine-drivers,—the two latter having absolute, 
positive, and written instructions as to their move- 
ments. Not only is this so, but the very colour of 
the form on whieh the order is written is such as to 
denote its purport—red to stop, green to proceed. 

Next to the “train staff” system, it seems scarcely 
possible to conceive a more perfect arrangement 
than this. ‘The staff system has no doubt its draw- 
backs, and many ludicrous stories are told of it as 
to how trains have been kept waiting until the 
“staff” has been brought on by mounted messen- 
gers, and other means. So long as all goes well 


and regularly, it is an excellent protection ; indeed 
under no circumstances, where worked npon the 
recognised principles, can an accident from two 
trains meeting occur. 

But whether our single lines are in future worked 
upon the existing systems, by speaking telegraphs 
only, by speaking telegraphs combined with a regu- 
lar system of block signals, or by the combined 
system of. staff and block recommended by the 
Board of Trade, constant and critical supervision 
must be the rule. No matter what the system, 
however perfect, however plain and simple, however 
well understood, by strict control and by constant 
supervision alone will its efficiency be maintained. 
Where crossings are carried out by telegraph the 
detailed duties should be discharged by those only 
for whom they are appointed. Care should be 
taken to see that this is done. The telegraph forms 
should be regularly examined in order to see that 
they are so dealt with, and not one single point 
neglected. 

The great protection to the travelling public, and 
to the railway director and shareholder no less than 
the public, will yet rest with the block system. 
Let lines be worked upon the staff system or by 
the message system, errors will arise and accidents 
follow. Itis the old story of all the eggs in one 
basket. One little error without check, and the 
deed is past recall. With the block system we have 
that check; for although not impossible, it is 
scarcely probable, that two systems working so 
independent of one another should agree to commit 
so serious and consentaneousa blunder. Wecannot 
but believe railway managers are every year becoming 
more and more alive to the advantages of the block 
system; and now that railway companies are the 
maintainers of their own telegraphs we look for- 
ward, at no distant date, to see the whole of our 
railway systems provided with this most necessary 
adjunct. 


THE VOLTAIC BATTERY. 
A CoursE or Srx LectuREs, 

By Dr. JOHN HALL GLADSTONE, E.R.S., 
Fullerian Professor of Chemistry, Royal Institution. 
DELIVERED AT THE Royat InstiTuTION oF GREAT 
Brirain.—CHRIsTMAs, 1874-5. 


Lecture Il.—Tue RepracemMent or MErats, 


In my previous lecture I spoke of metals, of acids, 
and of salts. Now, as I want above everything to 
be clear, I should just like to spend a minute or 
two in explaining the meaning of those terms. I 
shall use them over and over again to-day, so they 
ought to be clearly defined. Sante 

As to metals, I do not think any boy or girl in 
this room will have much difficulty in understanding 
what they are, although perhaps you could not define 
them as a chemist would. We all know the metals 
copper and zinc, silver and gold, iron and tin, and 
many others. ‘ 

As to acids, there are a great number of acids 
known to chemists. They are called by that name 
because they generally have a sour taste, but that 
is not a necessary property of them. They. all 
consist of two parts, and one of those parts in a 
proper acid is hydrogen; they are formed, in fact 
of hydrogen and something else. 
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A salt also consists of two parts. You are ac- 
quainted with common salt, and with some others, 
such as smelling salts and Epsom salts; but we 
chemists know a great number, ‘There are several 
upon the table. Here is one, sulphate of copper: 
here is another, nitrate of silver. These are all 
substances that resemble one another in this 
respect—that they consist of two parts, and one 
part is a metal. The other part I do not exactly 
know what to call it before you to-day. I might 
name it an acid, but that woald not be very accu- 
rate.. I might call it an electro-negative element— 
that would suit my present course of lectures, no 
doubt; but as yet it would not be intelligible. 
Well, then, we must remember that every salt con- 
sists of two parts—a metal and something else; 
and we must remember, also, that every acid con- 
sists of hydrogen and some other thing. For in- 
stance, sulphate of zinc. consists of the metal zinc 
along with the sulphuric element. Sulphuric acid 
consists of hydrogen and this sulphuric element: 
the hydrogen plays the part of a metal. I hardly 
like to say that hydrogen is a metal; for though 
chemists could give twenty good reasons why hy- 
drogen should be considered such, and none why it 
should not be, still it is so unlike a metal that you 
would hardly forgive me if I called that light gas, 
which floated our balloon to the upper regions of 
this room, a metal. You will please to remember, 
then, that when we speak of salts, or salts dissolved 
in water, we are speaking always of something 
which can be divided into a metal and some other 
substance. 

In the last lecture we had a large cell in front of 
us, as you will recollect; and in that cell you saw 
zine dissolving in sulphuric acid. You will recol- 
lect that the zinc turned out the hydrogen from the 
sulphuric acid. You recollect, too, that the copper 
could not turn out the hydrogen from the acid. 
But we can make copper join with sulphuric acid 
in another way, so as to form this blue salt, which 
is often called blue vitriol. It exists in the form of 
beautiful crystals, which you can come and look at 
after the lecture if you like. Here are‘some fine, 
large, noble crystals of this blue salt—sulphate of 
copper. Now if I were to take some of this sul- 
phate of copper, and dissolve it in water, and put a 
piece of zine into it, we should find that the zinc 
would turn out the copper, just as the zinc turned 
out the hydrogen. I will dip the zine into the 
solution, and then we will have a light turned upon 
it, and. so I shall be able to show it more clearly to 
you. When I dip the zinc into the solution I see 
that there is a commotion taking place, and I have 
little doubt that upon taking the zinc out of the 
sulphate of copper we shall all see that something 
has happened—that, in fact, copper has been depo- 
sited upon the zinc. You know that copper looks, 
generally, a red metal; but I will not promise you 
beforehand that this will appear very red, for its 
colour will depend upon circumstances. Here is 
the metal copper which has been deposited upon 
the surface of the zinc. You can see it by means 
of the electric beam. Here is some sulphate of 
zinc taken from some of our batteries. We will 
take a little of this dissolved salt, and put the copper 
into it, and let it stand. Now, shall we find that 
the copper is capable of turning out the zinc? No. 
We may keep it in the solutionas long as we please 
and we shall find no effect whatever. There is un 


white zinc deposited on that red copper. If we 
hold it in the light we shall see that the copper 
looks just the same as before I put it in. There is 
no metal deposited, and no change. 

We find, then, that the zinc can turn out the 
copper from sulphate of copper, but the copper 
cannot turn out the zinc from sulphate of zine. 

Let us go a little farther. Suppose we take 
some other metal. I will begin with a silver salt. 
These two vessels originally had some nitrate of 
silver in them—a salt that is sometimes called 
lunar caustic. Some mercury was put into these 
vessels. ‘This one was prepared by Prof. Faraday, 
—of course several years ago,—and it is kept as a 
memento of him. ‘This other specimen was pre- 
pared within the last few days, and we will make 
use of it because it stands up better. The mereury 
has turned out the silver, so that the silver is 
erowing like crystals. Let us see how it looks in 
the electric light. [The vessel containing the silver 
crystals was placed in the track of the electric 
beam.| We have thus found that mercury will 
turn out silver, or that mercury is stronger than 
silver. We will, therefore, write ‘ silver’ on the 
black board, and- put ‘‘ mercury” underneath it. 
Mercury has a greater—what shall I say ?—a 
greater attachment for the acid that is in the salt 
than silver has? We may, perhaps, say that the 
acid prefers the mercury to the silver. It is just 
as it might happen with any of you. Suppose you 
have two friends, but you prefer one friend to the 
other ; then if you are with the one whom you do 
not like so much, and the other comes near you, 
you cease talking with the first, and begin talking 


with the second, whom you like better. So it is 
with the silver and the mercury. The nitrie ele- 
ment prefers the mercury to the silver. Now is 


there anything that is pleasanter than the mercury ? 
Let us see. J have here a solution of mercury. 
It is the chloride, and in this case I will take. a 
strip of copper and place it in the solution. You 
see it comes out quite dark, I will leave it a little 
longer, that it may become a litttle darker. You 
will understand already that this copper is turning 
out the mercury. The mercury is being deposited 
on the copper, and the copper. of course, is dis- 
solving, at the same time, in the acid. Here is the 
copper, you see, with the mercury uponit. Probably 
if I were to rub it you would see the mercury 
better. You know that mercury is the same as 
quicksilver, and that which has been deposited has 
a silvery appearance now I have rubbed it, although 
it was only grey before. : 

So far, then, as we have advanced, we find that 
the copper is more powerful than the mercury. 
We will write the word “‘ copper” under it in our 
list. Now let us go a little farther, and see 
whether there is anything stronger than copper. I 
have got a solution of sulphate of copper, just as I 
had before; but I will not take, as I did in the 
former case, a piece of zinc, but a piece of tin. 
You can hardly see what is going on, because of - 
the deep colour of the solution. But let us see- 
whether we get any red copper upon the tin. You 
must understand that we do not always get metals 
of the colour that you would expect, for the colour 
depends very much upon the condition in which 
they are produced; thus, probably, by the aid of | 
the microscopes which have been placed in the ad- 
joining room, you will see that gold may be black, 
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or green, or lilac, as well as yellow. Now, then, 
we will examine the tin. I think you will see, at 
any rate, that there is some copper deposited upon 
it. I will leave it a little longer in the solution, 
and then we shall see the result better, and we 
shall probably gct the true colour of copper. 
However, you can already see that a change has 


Fig. 1. Silver crystallised from weak solution. 
strong solution. 
very strong solution. 


2. x) ” 9) 
? 3: ” ” ” 


At | oar 7 » nearly exhausted solution. 


heen produced, and so I will write down “ tin” 
under copper. Now here is a solution of tin— 
tin in the form of chloride. You cannot see any- 
thing; the solution looks like common water. But 

will place in that salt of tin a sheet of zinc, and 
we will see what the result will be in that case. J 


do not think that the action will take very long,— 
only you know that tin looks very much like zine ; 
that is the worst of it, and.therefore we shall be 
unable to see the: appearance of the tin upon the 
zine very plainly, although the action will be rapid 
enough. Let us see. There is no doubt about a 
great deposit having formed upon the zing. Here 
is the tin deposited, and therefore I will next write 
down “ zinc.” 

Now we will go farther, and see whether any- 
thing will turn out the zinc. Here I have a solu- 
tion of sulphate of zinc,—that same salt which we 


Silver crystallised from 2$ per cent solution magnified four times, 


have been dealing wit recently,—and I will take 
the metal magnesium. It is a metal which is very 
easily destroyed and rusted. I will put it into the 
solution, and we shall find that it will begin to act 
in more ways than one, and make a good deal of 
commotion in the liquid. You observe that there 
are bubbles forming, and altogether you see great 
signs of chemical change. If we bring the mag- 
nesium out again we shall find that it has thrown 
down the zinc upon it, but the zinc will not be 
white. It is thrown down very finely divided, so 
that it will appear black, or nearly so, There is 
this grey appearance of the zinc upon magnesium, 
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use to read with, and look at the copper in that 


I think, then, that I may write down ‘‘ magnesium ” 
after zinc. I might have gone farther if I had 
chosen, because we might take magnesium and 
treat it with potassium; but I cannot show you 
that in water very well, for potassium would catch 
fire under such circumstances; but the method of 
producing this metal, magnesium, is by decom- 
posing its salts by means of potassium or sodium. 
We will therefore put down “ potassium” at the 
end of our list. 
Silver. 

Mercury. 

Copper. 

Tin. 

Zine. 

Magnesium. 

Potassium. 
I mean to keep this list on the black board for 
another lecture, in order that I may show you 
something more of its significance. At the present 
time it stands before you simply as a list of metals, 
each of which is stronger than the one preceding 
it. The weakest is at the top, the strongest is at 
the bottom. When I say “the weakest,’ I mean 
that the lower ones will always turn out those 
above them. It depends a little upon the acid that 
is connected with them, but at present we will not 
say more upon that subject. ‘The force which ope- 
rates in these cases is what is called ‘“ chemical 
force” or ‘‘ chemical affinity.” It has been known 
from the early days of chemistry that there was 
this disposition of an acid to ccmbine with one 
metal in preference to another. 

You can al) make these experiments very easily 
at home. I will vary them with an experiment 
with a different metal. Iron will turn out copper. 
You can take a solution of copper, and dip your 
knife into it, and then you will find that the iron 
knife apparently turns into a copper knife, in con- 
sequence of copper being deposited on its surface. 
I have dipped this knife into a solution of a copper 
salt, and we will see whether the copper has 
covered the blade already. Yes, it has done so; 
there is not any doubt about the copper having 
altered the appearance of the knife, and made it 
look like a copper knife rather than a steel one. 

When one metal is displaced by another, it 
usually comes down in a crystalline form. Some 
of those crystals you have been looking at in the 
microscopes outside. I will show you how to make 
them. If any girl or boy rejoices in a microscope, 
or any kind of magnifying glass, there is hardly 
anything that they can have for examination more 
beautiful than what can be produced by means of a 
ittle nitrate of silver and a bit of copper or brass. 
I will just place a drop of the silver salt in con- 
act with a piece of copper, and I have purposely 
put it upon a piece of blue glass, because I think 
the crystals look prettier upon blue glass than upon 
white. You can buy this nitrate of silver your- 
selves, either in crystals or in sticks, and you may 
dissolve it either in distilled or in rain water; then 
you can take a little piece of copper or brass,—it 
does not matter which,—and pour some of the 
solution upon it. As soon as we put the copper 
into the liquid we shall see at once that something 
begins to form upon it. What happens is the 
growing of a sort of hoary beard all about the red 
metal. The crystals are now growing, and if I 
take a magnifying glass, such as some of our elders 


way, I see a beautiful crystalline fringe of white 
metal growing around it. I will allow it to grow, 
and we can examine it afterwards. JI will put the 
glass beside it, so that you may see it better; but 
as you cannot see that until you come down to the 
table after the lecture, I should like to show you 
upon the screen some of these crystals. We will 
take a solution of silver, and some copper, and 
show you the way in which the silver crystals 
grow. Of course these preparations sometimes 
take a little time in arranging, and we must give 
the crystals time to form. What we shall throw 
upon the screen may appear rather pretty to you; 
but, to my eyes, the crystals appear so very much 
better when we look at them with a common mi- 
croscope, that they scarcely appear pretty to me 
when we see only their shadows. It need not be a 
powerful microscope to show you this effect. Any 
ordinary microscope will answer. [The shadow of 
a piece of copper upon which silver crystals were 
being formed was focussed upon the screen.]| That 
black thing is the copper, and you see these crystals 
of silver growing upon it. I can see by the appear- 
ance that this is rather a strong solution of nitrate 
of silver. There appear to be little bushes growing 
out from the copper; you can see them growing. 
But we must not dwell long over any particular 
specimen. We will now take a weak solution of 
nitrate of silver. It is a very good thing, by the 
way, when you make experiments of this kind with 
your microscopes, to make ‘solutions of different 
strengths, and observe the different effects which 
are produced. Ior instance, make a very weak 
solution containing I grain of nitrate of silver in 
100 grains of water. You will then get the copper 
covered with little black bushes. It seems very 
strange that the difference of strength should make 
the crystals black instead of white. If you have 
the solution a little stronger you will find little fern 
leaves growing out, and if you have a still stronger 
solution—a 5 per cent or 10 per cent solution—you 
may have little juniper bushes growing out in 
various directions. You see that when we have 
this weak solution there is a somewhat different 
form from what there was before. In the case of 
the strong solution, the crystals were more like a 
fringe than they are in this case. 
(To be continued.) 


dotes. 


Tuer following letter, with reference to the Direct 
United States Cable Company, has appeared in 
most of the daily papers :— 


Sir,—I am desired by my Board to inform you 
that the Maraday arrived in Portland Roads this 
morning, at 3 A.M. She will proceed to Gravesend 
for the purpose of refitting and taking in stores. 
So soon as this object is accomplished, she will at 
once resume operations. The Direct United States 
Cable is now laid from Ireland to the United States, 
with the exception of 260 miles. This interval is 
not in deep water, and the delay in completing has 
been caused by a succession of severe gales: ‘The 
position of the end of the cable is exactly known; 
and the officers in charge of the Expedition state 


~~ 


February 1, 1874.] 


THE TELEGRAPHIC JOURNAL. 


31 


nen eeeemeeeneeeenmeneneeeenneeeeeeneneeennmnnenenentmmmenene nel 


that there will be no difficulty in completing the 
laying when the weather moderates. 
I am, Sir, your obedient servant, 


Cuarces 8. Crarke, Secretary. 


Palmerston Buildings, Old Broad Street, 
London, E.C., Jan. 18. 


Severe gales were not the only difficulty with which 
the Faraday had to contend. Fogs—of a density 
unequalled by any English mist, or, to quote the 
words of one who was on board, ‘‘as thick as 
cotton-wool ”—would, in an incredibly short space 
of time, settle in around the ship, and entirely 
paralyse operations. Jor three weeks, almost at 
the outset, she was enveloped in one of these: this 
it was which led to the propagation of the rumour 
as to the loss of the vessel—a rumour which ema- 
nated, we believe, from an employé in the joint 
office of the Anglo-American Co. and Western 
Union Co., at Placentia. Judging from all accounts 
the Paraday would appear to have behaved splen- 
didly during the trying time that she has had to pass 
through, and to have falsified in no way the high 
expectations which were raised respecting her after 
she left the builder's hands. She has now gone to 
Newcastle to have some damages, sustained in the 
recent storms, made good, and she then proceeds to 
New York. 


The new enemy to our submarine cables which 
has appeared on our sea coests, and which has 
developed a strange taste for gutta-percha, has been 
found to be the Limnoria terebrans, a little insect 
about one-quarter of an inch long. The Limnoria 
terebrans is not the only. enemy to gutta-percha 
covered wires. Jats, in several instances, have 
developed a strong taste for this insulating medium. 
In Bristol, lately, they succeeded in finding their 
way—owing to the subsidence of the soil—out of 
an old drain into the flush boxes in the streets, and 
devouring the gutta-percha coating of the wires, 
which were thus exposed. Some even ascended 
the pipes, helping themselves to a mouthful of 
gutta-percha at different points. It is probable, 
however, that the shocks which passed through 
them, on reaching the copper wire, so astonished 
their weak nerves that the damage they committed 
was not serious. 


From a correspondent in New Hampshire, U.S., 
we have received the following account of the con- 
struction of an overground line lately erected there, 
which cannot fail to interest our readers :— 


“The materials used are—the American patent 
compound wire and Brooks's insulator. The poles 
are some of the best that I have seen, but I cannot 
definitely say what class of timber is employed, as 
Lam not yet au fait in the different kinds of wood 
which are grown here. Specimens of the compound 
wire I have seen in England: it is mainly composed 


of steel or homogeneous iron, with an envelope or 
i 


coating of copper, and over this an external covering 
of tin. It is supposed to possess a higher con- 
ducting power than the ordinary line wires, and 
consequently need not be so large or heavy as they 
are. After the erection of the poles, with the insu- 
lators fixed to them in the ordinary way, the process 
of ranning and stretching the wire is commenced. 
The wire, which is prepared in coils of a mile in 
length, is placed on a drum (one coil at a time) ; 
this is fixed to a small wagon, and, after shackling 
off, away they start, uncoiling the wire as they go. 
The entire wiring gang consists of but five or six 
men,—one to attend to the wagon; two to bind in 
the wire to the insulators, ¢.e., one at a pole; and 
two or three for stretching the wire, which is done 
by hand. The horse moves off; the two men, 
having strapped the climbing-irons on to their legs, 
ascend the poles, and hook the wire on to the insu- 
lator. Speaking of these climbing-irons, they seem 
tome to be wonderfully good things for telegraph 
work, and I am surprised that no attempt has ever 
been made to introduce them into England, They 
have a spike on the inner side of the instep of each 
foot, and by means of them a pole is scaled as easily 
as if a ladder were employed, whilst they dispense 
with all the trouble and expense of carrying it 
about. The wire, being hooked into the insulator, 
is then pulled very tight by the two or three men 
whose special duty this portion of the work is, and 
finally bound in—by the men up the poles—with 
pieces of the ordinary binding wire some 4 inches 
in length. Hach of these operations occupies 
almost less time than it takes me to describe them ; 
and, although it appears next to incredible, I have 
seen the gang of whom I speak run, stretch, and 
fasten off as much as 16 miles of wire in a day,z— 
not in one solitary instance, but on several occa- 
sions. I have never seen a wire stretched tighter 
with the vice; in fact, I think they err out here in 
pulling their wires too tight; it would never do to 
pull the ordinary line wires like this: however, if 
they weather the frost, a few ohms in the resistance 
will doubtless be saved! The lines are worked in 
closed circuit.” . 


Climbing-irons are, however, in use in England’ 
but to a limited extent. Linemen do not like them. 
The compound wire alluded to in the above letter 
has proved itself, in New York, greatly inferior in 
strength to ordinary galvanised iron wire. The 
Police and Fire Alarm lines of that city were con" 
structed with that wire, and the snow-storm of 
December 20th entirely demolished them. The 
wire when laid on the ground showed no trace of 
the copper—nothing but steel remaining, and that 
nearly eaten through by rust. Great efforts were 
made to introduce the compound wire into England, 
but after a few trials Mr. Culley—anticipating 
exactly what has happened—declined to employ it 
for the Postal Telegraph lines. 


Mr. Bridgeman, of Norwich, some two years ago, 
showed that by passing a current through a plant 
case in which cress seed was sown, the growth 
around the negative pole was considerably healthier 
and more luxuriant than that around the positive pole. 
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M. Onimus, of Paris, has tried the same experiment 
on frogs’ spawn, and states that the development of 
the eggs which are in connection with the negative 
pole is considerably accelerated over those which 
are in connection with the positive pole. 


It is announced that the proposed Telegraph 
Conference at St. Petersburg will probably meet in 
the month of Mayor June. The Russian Telegraph 
Department will supply the President and under- 
take the business management. The Submarine 
Companies will be well represented. The principal 
proposal designated for discussion is the suggestion 
that in future the tariff should be framed not as at 
present, according to the number of words, but of 
single letters, contained in a message, as Continental 
Companies find the scope given to the use of com- 
pound words largely abused. 


One of the most striking feats in the history 
of Telegraphy was realised in connection with 
the report of Mr. Bright's speech at Birmingham, 
on Monday evening last. The proceedings at the 
meeting in Bingley Hall commenced at 7 p.m., and 
continued until considerably after 10 p.m. Te- 
porters stationed in the Hall handed successive 
slips of notes to the messengers of the Post-Office 
Telegraph Department waiting in attendance, and 
by them they were rapidly conveyed in cabs to the 
Telegraph Office. The Wheatstone automatic in- 
strument was called on for the exertion of its 
utmost powers, and no less thar sixteen transmitters 
were in operation at the same time, assisted by a 
number of ordinary Morse printers worked by a 
key. By the use of these agencies verbatim reports 
of the speech of the great tribune, with summaries 
of the observations of less weighty speakers, were 
simultaneously despatched to almost every town of 
importance in the kingdom, Birmingham being in 
direct communication with every great centre of 
population lying between Aberdeen and Plymouth, 
and between Belfast and London. In all 258,000 
separate words, equal to 130 newspaper columns, 
were signalled; and as some despatches were fur- 
nished to two or more addresses in the same town, 
the number of words actually delivered and pub- 
lished equalled 580,000, or nearly 300 columns. 
The energy of the proprietors of one London news- 
paper, Zhe Hour, gave special illustration to the 
powers possessed by the existing telegraphic organ- 
isation. Proceedings terminating at Io P.M. in 
Birmingham were fully reported to the office of the 
~ journal in question, in Fleet Street, London, at 
11.30 P.M., and were published—to the length of 
about five columns—in a special edition of the 
paper that prior to midnight was being lustily cried 
through the metropolitan thoroughfares. In Bir- 
mingham itself the local press was not enabled to 


issue their report of the Bingley Hall Meeting until 
close on 11 p.M. The proprietors of The Hour 
were so impressed hy the value of the service ren- 
dered to them that they accompanied their report 
of the proceedings by a graceful compliment to the 
efficient organisation and successful energy of the 
Postal Telegraph Department. 


The cable conneziing the Orkney and Shetland 
Islands is broken down. Messages are dependent 
on sailing vessels. 
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arocecdings of Societies. 

SOCIETY OF TELEGRAPH ENGINEERS. 

InauGuraL AppREss, By Mr. Latimer Curark, 

PRESIDENT. JANUARY 13, 1875. 
GENTLEMEN,—On assuming the Chair as President of 
the Society of Telegraph Engineers, I desire to return 
you my thanks for the confidence you have shown 
and the honour you have done me in placing me in so 
responsible a position. Although I shall willingly de- 
vote and unite my best efforts with yours to uphold 
the interests and dignity of the Society, and to in- 
crease its utility; and although I shall fulfil these 
duties as a labour of love, I am conscious that I shall 
have to ask your continued forbearance and indulgence 
for deficiencies. 

My task is, however, but a light one compared with 
that which devolved on my predecessors in this ehair. 
They had to create and establish the Society, and to 
perfect its organisation; and, thanks to their wise and 
skilful guidance, and to the liberal assistance of the 
Institution of Civil Engineers, we are able to meet in 
this magnificent room this evening some 600 members 
strong, and to chronicle nothing but prosperity and 
progress. 

In this respect, indeed, we have ground for sincere 
congratulation, for even the parent Society—the Insti- 
tution of Civil Engineers, one of the most prosperous 
and flourishing institutions in the world—was, I 
believe, thirty years in existence before it possessed as 
many members as we now number in our single branch 
of the profession. 

The Electric Telegraph is not the creaticn of any 
one mind, nor did it come upon the world suddenly or 
in a complete form; but, like the pale beams of the 
rising moon, its dawn may be traced back for genera- 
tions, continually brightening and gaining strength as 
fresh additions to our knowledge rendered the problem 
more feasible. 

Practical telegraphy is, however, a ereation of the 
present generation. Within the memory of most of 
those now present it has burst into existence and 
spread throughout the world with a celerity and 


splendour characteristic of the mysterious element 


which it has bent to its service, so that to-day—from 
the distant shores of the Pacific Ocean to the eastern 
limits of Asia—not only every land, but almost every 
town and village, has been united by the electric wire, 
and distance and time have been so changed to our 
imaginations that the globe has been practically re- 
duced in magnitude, and there can be no doubt that 
our conception of its dimensions is entirely different 
to that held by our forefathers. 

It is impossible to avoid looking back and inquiring 
whaf has been the cause of this singular development ; 
and, although the ground has been trodden so often, 


I cannot refrain from passing in hasty review some of. 


the steps in the rise and progress of telegraphy. For, 
though the history of our art may receive but little 


ae 
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attention from the world at large, it must ever possess 
an interest for the members of this Society, many of 
whom have borne so prominent a share in its creation 
and development. 

There was a fabulous story among the old authors 
that two needles touched by the same magnet, and 
suspended within an alphabetic circle, would move in 
unison at whatever distance they might be separated. 


The most interesting form of this story is that related 


by Joseph Glanvill, M.A., in his “ Scepsis Scientifica,”’ 
published in 1665. He says—‘ That men should con- 
fer at very distant removes by an extemporary inter- 


- eourse is another reputed impossibility ; but yet there 


are some hints in natural operations that give us pro- 
pability that it is feasible, and may be compassed 
without unwarrantable correspondence with the people 
of the air. That a couple of needles equally touched 
by the same magnet being set in two dyals exactly 
proportioned to each other and circumscribed by the 
letters of the alphabet may affect this magnate hath 
considerable authorities to vouch for it. Now, 
though this pretty contrivance may not yet answer the 
expectation of inquisitive experiment, yet it is no des- 
picable item that by some other such way of magnetic 
efficiency it may hereafter with success be attempted 
when magical history shall be enlarged by riper in- 
spections, and it is not unlikely but that present dis- 
coveries might be improved to the performance.”’ 

Now here we have the early dawn of the idea of an 
electric telegraph. 

On the 1st of February, 1758, a Scotchman, Charles 
Marshall, of Paisley. then resident at Renfrew, pub- 
lished, in the Scots Magazine, a full and clear descrip- 
tion of a practicable electric telegraph, and suggested 
the coating of his wires with an insulating material ; 
and he may be therefore considered, in a sense, the 
inventor of the telegraph. 

In 1800 Galvani and Volta introduced the voltaic 
pile, which forms so important a feature of the tele- 
graph of to-day. 

From this time many other forms of telegraph were 
proposed which it is unnecessary to notice, except 
that in 1809 Dr. Semmering laid before the Academy 
of Science at Munich a plan in which, for the first 
time, the galvanic battery was employed for the trans- 
mission of the current and the decomposition of water. 
He also expressed the hope that his system might 
serve to telegraph between Munich and Augsburg, 
and took much pains to make it known. 

In 1816 our late lamented member, Sir Francis 
Ronalds, produced his electric telegraph, and at great 
expense and trouble erected a considerable length in 
his garden at Hammersmith. He employed frictional 
electricity and only one wire, and exhibited his signals 
bythe divergence of pith balls, combined with rotating 
dials working synchronously,—a system afterwards 
brought to great perfection in the printing telegraph 
Sir Francis Ronalds will always 
take a high position in the history of the telegraph, 
—not so much on account of the excellence or origin- 
ality of his invention, as on account of the confidence 
and ardour with which he pursued his experiments 
and endeavoured to bring them to the notice of his 
countrymen. With wonderful prevision he fully 
perceived its value and foretold its destiny. His 
‘© Description of an Electrical Telegraph,’ which was 
published in 1823,—the first book ever published on 
the subject of Electric Telegraphy,—might almost 
serve for a description of a telegraphic system at the 
present day. He proposed the establishment of tele- 
graph offices throughout the kingdom, and pointed 
out the benefits which the Government would derive 
from their existence. He described methods of insu- 
lating the wires either on poles or underground, with 
all the details of tubes, joints, and testing boxes, 
testing stations, linemen, and inspectors, as at the 


present day. But the most interesting and singular 
point to my mind is the clearness with which he fore- 
saw and explained the phenomenon of retardation of 
the electric current by induction in underground 
wires,—a phenomenon which has so greatly engaged 
the attention of electricians in the present day. 

The influence of this is so great that on our Atlantic 
cables we do not transmit messages at a greater rate 
than fifteen or twenty words per minute, whereas, if 
the effects of induction could be removed, we might 
transmit three or four hundred words per minute. 
After showing that the discharges through his 8 miles 
of insulated wire were apparently instantaneous, he 
says—‘* Yet I do not contend, nor even admit, that an 
instantaneous discharge through a wire of unlimited 
extent would occur in all cases.’’ And recurring to 
the subject further on he says—‘‘ That objection which 
has seemed to most of those with whom I have con- 
versed on the subject the least obvious appears to me 
the most important, and therefore I begin with it, 
viz., the probability that the electrical induction 
which would take place in a wire enclosed in glass 
tubes of many miles in length (the wire acting like the 
interior coating of a battery) might amount to the re- 
tention of a charge, or at least might destroy the sudden- 
ness of the discharge, or, in other words, might arrive 
at such a degree as to retain the charge, with more or 
less force, even when the wire is brought into contact. 
with the earth.” He then proceeds to suggest methods 
of obviating the difficulty, or experimentally demon- 
strating its extent and character. 

There can be no doubt that if Ronalds had worked 
in the days of railways and joint stock enterprise, his 
energy and skill would have triumphed over eyery- 
difficulty, and he would have stood forth as the prae- 
tical introducer of the telegraph. But he was thirty 
years before his age, and the world was not ready 
for him. 

Having completed his arrangements, he modestly 
invited Lord Melville—on the 11th July, 1816—to 
witness Lis experiments, in order that he might de- 
monstrate the nature and merits of his invention. 
The reply he eventually received was eminently cha- 
racteristic of the neglect, and even contempt, with 
which science and scientific men were, and to some. 
extent still are, regarded by statesmen. 

“Mr. Barrow presents his compliments to Mr. Ro- 
nalds, and acquaints him, with reference to his note 
of the 3rd instant, that telegraphs of any kind are 
now wholly unnecessary, and that no other than the 
one now in use will be adopted. 

** Colonial Office, 5 Aug., 1816.” 

The inventor had chosen an unfortunate time. The 
great war of the century was concluded; the Government 
officials were doubtless closing up their affairs after a- 
weary Session, and were thinking only of salmon and 
grouse ; telegraphs and all other new-fangled ideas 
were wholly unnecessary; and Mr. Ronalds was pro- 
bably only one amongst a dozen of inventors who 
received their coup de grace on that unlucky August 
morning. 

Ronalds was, however, contending against one diffi- 
culty which, as we now know, would have been almost 
insuperable. Although very familiar with the galvanic 
pile, and although Scemmering had used it for tele- 
graphs seven years previously, he was still working 
with high tension or frictional electricity. 

(To be continued.) 


PHYSICAL SOCIETY. 
Saturday, November 21st, 1874. 


Dr. J. H. Guapsronz, F.R.S., President, in the 
chair. ‘ 

At this meeting, held at the Science Schools, South. 
Kensington, eight new members wereelected, — 
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Prof. Mactrop made a communication ‘‘ On a Simple 
Apparatus for Showing Internal Resistance in Battery 
Cells.’’ Two tubes about half a metre long, and one 
of which is twice the diameter of the other, are closed 
at their lower ends with corks. On the corks, and 
within the tubes, rest two discs of platinum foil, con- 
nected with binding-screws by platinum wires passing 
through the corks. The platinum plates are covered 
with small quantities of chloride of silver, and the 
tubes are filled with a solution of chloride of zinc. 
Each tube is provided with a dise of amalgamated 
zinc soldered to a long copper wire, which is well 
covered by an insulating material. The dises are cut 
so that they nearly fit the tubés, one being exactly 
double the diameter of the other, and therefore ex- 
posing four times the surface to the action of the 
liquid. On connecting the terminals with a galvano- 
meter, the current will be found to increase as the 
distance between the zine and platinum plates is di- 
minished by lowering the zine plate in the tube. In 
order to obtain the same deflection of the galvano- 
meter by the narrow cell, the distance between the 
plates must be one-fourth of the distance between 
those of the larger one. 

The apparatus may also be used to show that op- 
posed cells of the same kind will not produce a current. 
For this purpose the platinum plates are connected 
together, and the two zinc plates joined to the galvano- 
meter. No current will flow, whatever the distances 
between the plates. 

THE TELEGRAPH ELECTRICAL SOCIETY, 
MELBOURNE. ° 


Tue first Ordinary General Meeting of this Society 
was held on Wednesday, 12th August, at 8 p.m., at the 
Melbourne Atheneum, Mr. D. J. McGavuran in the 
chair. 

The minutes of the previous meeting having been 
confirmed, the Chairman called upon Mr. L. S. Daniel 
to read a paper he had undertaken to produce on 
‘** The Object, the Use, and the Working of the Telegraph 
Electrical Society.” 

_ Mr. Danret then read as follows :— 

It is with considerable diffidence that I have under- 
taken to be the first to address this newly-formed 
Society; but as, from the first, I had determined upon 
doing my best to assist it by every means in my power, 
I felt that I could not well decline coming forward, at 
the request of the Committee, on the present oc- 
casion. 

The subject on which I propose totry and gain your 
attention is that of the Society itself. I think that 
we should thoroughly understand why we are met 
here to-night, and why we have formed this Society. 
To put the matter in its simplest form, I would say 
that we are met here to gain power. Knowledge ‘is 
power, and our object is to increase our knowledge. 
Lhe acquisition of power will increase our value, will 
cause attention to be drawn towards us, and will im- 
prove our position. I need scarcely say that, if our 
value be increased, and our position improved, we may 
naturally expect a tangible recognition of this im- 
provement; but I confess that I would never have 
thought of putting the matter in such plain language 
as I find it in the Journal of the Telegraph Engineers’ 
Society of London. While I was searching for mate- 
rial from which to form the present paper, I came 
across the following passage in a lecture on the adyan- 
tages of scientific education, published in that journal, 
and addressed to the Telegraph Staff of London, by 
Mr. W. H. Preece, C.H., and Member of the Society 
of Telegraph Engineers. [Here follows a long extract. | 

He adds that pecuniary advantages must necessarily 
accrue to suchas avail themselves of the opportunities 
of acquiring this knowledge; and to put his meaning 


out of all doubt, he heads this division of the advan- 
tages of scientific education with the magic word Pay ! 

With such an authority as this before us, I do not 
think that we need now hesitate to declare openly 
that one of the results we hope to obtain from the 
successful establishment of this Society is increased 
pay. I almost think that this result alone would be 
sufficient, in many instances, to induce a large number 
to enrol themselves members; but Mr. Preece points 
out, also, that there is pleasure as well as profit in ac- 
quiring scientific education, and I may say that I anti- 
cipate that many of us may eventually experience 
great pleasure in the fact that our scientific studies, 
prosecuted in connection with this Society, will have 
improved our social position and standing in sociely. 
I think, then, that in saying that. this Society is esta- 
blished for the pleasure and for the profit of its mem- 
bers I shall not be far wrong, and that two better 
reasons for establishing any Society could hardly be 
found. 

Most of us have been intimately connected with 
Telegraphy for many years,—for so long, in fact, that 
it would be a hard matter for us to adapt ourselves to 
any other calling; and I think that very few of us 
have any idea of following, or would wish to follow, 
any other calling. But, while years have been passing 
on and changes have been made, most of us must 
admit that—so far as scientific knowledge of our occu- 
pation goes—we have been standing still, or almost 
standing still. I believe that the time will shortly 
come when—if we do not arouse ourselves from this 
lethargic state—we whall find ourselves quietly passed 
by, by a new generation, who will wonder at the igno- 
rance displayed by men who, as they will say, have 
been all their lives concerned with Telegraphy, and 
yet know so little about it. This is not a pleasant 
state of things to contemplate, and I confess that this 
idea has haunted me for a considerable time, and I 
hail the present movement as a favourable opportunity 
for us to commence a new state of things, and to lift 
ourselves at least up to the level of our fellow-tele- 
graphists in other countries. We are, from our 
geographical position, much isolated from the great 
telegraphic centres, but this should be no obstacle to 
our being at least their equals in practical and scien- 
tific knowledge, and I may say—with, I hope, a par- 
donable pride—that I have such faith in Victorian 
energy and intelligence that I do not despair of seeing 
this Society, by its members, become favourably 
known and honourably ranked among the older and 
and more pretentious European and American socie- 
ties. But certainly I have no wish to begin “ blowing”’ 
already as to what we will do. At present we have 
only to confess that plenty of room exists for our. 
self-improvement. 

I have said that this paper which I am now reading 
would be ‘‘ On the Object, the Use, and the Working 
of this Society.’”’ To a great extent the two first 
terms are identical, but on closer inspection it may be 
seen that an inquirer might ask us ‘“ What is your 
object in forming this Society ?’’ and when told what 
our object is, he might say, ‘‘ And what is the use of 
it ?’’? and then ‘‘ How do you propose to work it?”’ I 
will therefore endeavour to answer our imaginary 
querist in the order of his questioning. What, then, 
is our object in bringing this Society into existence ? 
It is, as we have already declared in general terms at 
our preliminary meetings, ‘‘ for the promotion of the 
knowledge of Electricity, more especially as connected 
with Telegraphy.’’ That is no doubt a good abstract 
answer; but I will now endeavour to give some details 
as to what I consider should be the object of the 
Society. It should help us to acquire a thorough. 
knowledge, theoretical and practical, of the means 
used by the most advanced telegraphists to carry on. 
their work, and we should endeayour to so perfect 
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ourselves in this knowledge that it should be just as 
easy for us to thoroughly understand the use and 
theory of, say, Wheatstone’s bridge (I select this be- 
cause I confess that I really know nothing whatever 
about it) as of a simple Morse instrument. I have no 
doubt that to most of us, years ago, the mastering of 
the theory of the Morse instrument was considered a 
very satisfactory intellectual feat, and I remember 
when I thought I had some claim to consider myself 
well advanced in electrical knowledge when I had tho- 
roughly mastered the deep mysteries of a repeating 
switch! I need not say how many years ago this oc- 
curred, but I bring it forward as an illustration of what 
I think will be the case if we apply ourselves honestly 
to the study of other problems connected with Electric 
Telegraphy, which, I am sure, cannot appear more 
mysterious to any of us now than the repeating switch 
did tome years ago. In acquiring this knowledge we 
must be careful not to look too far ahead at first. 
Many a tourist has turned back from the ascent of a 
high mountain from losing heart at the apparently 
inaccessible heights as seen from the foot, where a 
more sensible traveller, plodding carefully on, arrives 
at the summit without perhaps having actually en- 
countered any obstacles. I believe that if we do not 
lose heart at first, but plod carefully along, examining 
more the ground that we are going over than the diffi- 
culties before us, we will uliimately arrive at a very 
respectable height of knowledge of Electrical Science. 
The knowledge of Electricity as confined to Telegraphy 
is not, however, the sole object of this Society. 
Electricity in any form is so intimately connected with 
the present system of Telegraphy that it will be one 
of the ends of the Society to encourage, as far as its 
limited means will allow, the prosecution of researches 
into that inexhaustible mine of Science. 

A third object of this Society will be to endeavour, 
as much as possible, to keep its members posted up in 
electrical news, by means of journals or other periodi- 
cals issued by kindred Societies in Europe or America. 
Of course, the extent to which this can be done must 
depend on the funds available for doing it. 

If, then, I say that the direct objects of this Society 
are—ist, The acquiring of knowledge of the higher 
branches of Electric Telegraphy; 2nd, The acquiring 
of knowledge of Electrical Science in the abstract ; and 
3rd, The keeping its Members informed of the move- 
ments and changes that are taking place in the great 
centres of Telegraphy; and that, by acquiring this 
knowledge, they indirectly gain power, and very pro- 
bably pay, I think that will be sufficient answer to the 
question of ‘“‘ What is the object of this Society ?”’ 


(To be continued). 


Aotices of Hooks. 


Clocks and Watches, and Bells. By Sir Epmunp 
Beckett, Bart. (late E. B. Denison). London: 
Lockwood and Co. 


No telegraphist should be without this book. It is 
one of the best treatises in the English language on 
clockwork. Clockwork plays such an important part 
in most telegraphic apparatus that its construction 
and regulation should be as familiar in the mouth of 
the telegraphist as household words. Sir Edmund 
Beckett’s little work has now reached its sixth edition, 
and it has been revised and considerably enlarged. 
We have here all that need be known about measures 
of time, both ancient and modern; of clocks and 
watches, pendulums and escapements, trains and 
dials, wheels and pinions, compensations and striking 
‘parts. 

‘ Strange to say, however, he does not explain how 
the practical unit of time—the second—is derived. 


The sidereal day, or the time between two successive 
passages of the same star over any given meridian, is 
the ultimate regulator of all clock time, and is there- 
fore the practical standard of time. But the second, 


or the wnit of time, is the ________ part of tne mean 
24 X 60 x 60 
solar day, or the mean interval which elapses between 
successive passages of the sun across the meridian of 
any place,—which is the average length of all the solar 
days in the year. 
The illustrations are excellent. 
He deyotes a few pages to the description of elec- 
trical clocks, and to the distribution of time by balls 
and guns, but he is evidently not an advocate for elec- 
tricity in tne working of clocks. 


as 


nes 


Glectrical Science in English and Foreiqn 
Journals, 


Comptes Rendus Hebdomadaires des Seances del’ Academie 
des Sciences. 
No. 26. December 28, 1874. 


The whole of this number is filled with the Academy’s 
report, delivered by M. Faye, in which he sketched 
out the origin of the various prizes offered by the 
Society, and eulogises the scientific labours of the 
members. The speech is immediately followed by a 
list of the prizes awarded, for 1872 and 1873, for 
treatises in mathematics, mechanics, astronomy, 
phsics, chemistry, &c. 

We notice that the Prix Gegner for 1872, worth 
4000 francs, was awarded to M. Gaugain to enable 
him to continue his researches in electricity and 
magnetism. The 1873 Prix Poncelet, a prize for 
mechanics, was unanimously given to Sir W. Thom- 
son for his excellent labours relative to mathematical 
physics, and particularly for his work, Reprint of Papers 
on Electricity and Magnetism. 

Amongst the subjects proposed for future years there 
appears one on the Application of Electricity to Thera- 
peutics. It will be awarded as a medical and chirurgi- 
cal prize. 

Annales Telegraphique. 
Vol. i., Third Series. July and August, 1874. _ 

Electric Magnitudes, and their Measure in Absolute 
Units.—E. E. Blavier.—This paper is an explanation 
of electrical terms, and contains matter to be found in 
text-books of electricity. 

Meyer’s Autographic Apparatus, Mercadier’s 
Electro-Diapason, and some other papers on subjects 
which have already been treated of in our pages during 
the course of last year. 


September and October, 1874. 

Continuation of M. Blavier’s paper. 

Poggendorf’s Annalen der Physik und Chemie. 
Vol. clii., No. 8, 1874. 

Certain Experimental Investigations on Electric Vi- 
brations.—N. Schiller.—The author’s conclusions are 
—(a). The method of Helmholtz furnishes an accurate 
means for the experimental investigation of the theo- 
retic laws of electric vibrations, and leads to variou 
determinations of magnitudes in this department. 
(b.) The duration of the vibration of oscillating cur- 
rents increases as the square root of the potential of 
the current and the total capacity of the conductor, and 
of the intercalated condenser. (c.) 'The conductive 
power of the oscillating layers of a conductor has a mani- 
fest influence upon the suppression of the electric 
vibrations therein. (d.) The determination of the 
duration of the vibrations of oscillating currents leads 


36 


: 


THE TELEGRAPHIC JOURNAL. 


[ February 1, 1875, 


to a comparison of the capacity of the condensers | cent conductor. 


This experimental proposition may 


with each other, and of the potentials of the conductors. | be also thus expressed :—Electricity reacts upon its 


(e.) The same determinations give the possibility of 
measuring dielectric constants when the duration of 
the charge is very brief. From such measuroments it 
appears that the dielectric constants become smaller, 
the smaller the duration of the charge. (/f.) The de- 
termination of the suppression of oscillatory currents 
gives the possibility of measuring the conductivity of 
feeble conductors. 

Measurements of Ferrestrial Magnetism.—Karl Braun 
(conclusion).—This part of the memoir treats of the 
determination of intensity by means of the inclinato- 
rium, and remarks on measurements with the mag- 
netometer. 

Magnetic Function of a Ball of Soft Iron.—Dr. Carl 
Fromme.—The permanent momentum of a rotatory 
ellipsoid of soft iron increases in the first place with 
the increase of the magnetic force, attains a maxi- 
mum, and then declines. The magnitude of the 
maximum, its time of appearance, as well as the sub- 
sequent decrease of the momentum, are all inversely 
proportional to the constant C, which depends on the 
eccentricity, and becomes smaller as this increases. 
The ratio of the temporary momentum to the perma- 
nent decreases at first to a minimum, which coincides 
in point of time with the maximum of the permanent 
momentum, and then againincreases. The magnitude 
of the ratio is inversely proportional to a function of 
the eccentricity of the ellipsoid of revolution. 

Effects of Lightning on the Steeple of St. Martin's 
Church, Basle.—H. Hagenbach.—The following points 
deserve notice :—For the space of more than 3 metres 
two insulated wires had been laid, for protection, in a 
leaden pipe. For this entire extent the copper of the 
wires was perfectly unchanged, whilst the gutta-percha 
coating showed marks of fusion in several places. 
This may be explained by the assumption that the 
conductor surrounding the wires must have acted, as 
in the experiments of Faraday, Siemens, é&c., so that 
for this space an equal amount of electricity was dis- 
charged in a feebler current, but of longer duration. 
The wire became red-hot without being destroyed, and 
found time to communicate its heat to the surrounding 
matter. i 

Reply to Herweg’s Critique on the Essay ‘‘ On the 
Nature of Electricity.’—K. Hdlund (See Annalen, 
Bd. 150, p. 623).—The remark of M. Herweg seems 
to have arisen from the circumstance that perhaps, in 
the Essay, the distinction between the speed of motion 
of the molecules of the ether and the speed of the 
propagation of this motion has not been rendered 
sufficiently clear. The intensity of a galvanic current 
depends on the first of these speeds, i.c., the speed of 
motion, but not on the second or that of propagation. 
The author refers to his work—‘‘ Théorie des Phéno- 
menes Electriques.”” (Stockolm: Nastedt and Soner). 


Revista de Telegrafos. December, 1874. 

- ‘The non-official portion of this number contains an 
article on the ‘General Postal Treaty,’ and on 
‘International Telegraphic Arrangements,” taken 
from the Journal Telegraphique ; a letter from San 
Sebastian, describing the telegraphic service there; a 
notice of the Annales Telegraphiques ; the conclusion 
of the paper on “ Projections;’’ and a paper on 
Holland, having no connection with telegraphy or with 
any branch of physical science. 


Repertorium fiir Experimental Physik. Band v., Heft. 
18 


74: 

Eléctro-Dynamic Elementary Law.—Theodor Wand. 
—This memoir occupies more than half the journal. 
The author sets out with the statement of the fact 
that an electric current, by augmenting its intensity, 
induces a current in the opposite direction in an adja_ 


change of locality with an electro-motive force pro- 
portional to the second differential coefficient of the 
locality, taken in point of time. Our hypothesis ex- 
tends this proposition, so that electricity reacts not 
only upon its change of place as the second differen- 
tial coefficient of the place, but also upon its eon- 
densation as the second differential coefficient of the 
density. In successive sections the author gives general 
explanations, the law of Ampére, the principal of the 
conservation of force and Ampére’s law, with the 
action between two elementary currents according to 
the same law; the ‘integral law’’ of F. Neumann; 
Weber’s law; the electric current on the hypothesis of 
two electric fluids; general demonstration of the 
unstable equilibrium following from Weber’s law, with 
the aid of the proposition that every motion may be 
decomposed into a rotatory (whirlpool-like) and a 
radiant ; Weber’s law gives no determined force for 
radiant motion ; further objection to Weber’s law; 
the electric forces for currents without points of con- 
densation developed according to Weber’s law; the 
differential equations deduced from Weber’s law not 
incorrect, but incomplete ; their completion ; C. Neu- 
mann’s new theory; definite form of the elementary 
law; magnetic action of any electric process soever ; 
fresh confirmation of the author’s hypothesis; con-. 
stant c (§ 14) may be assumed = unity; potential 
function of a current and of a sphere-solenoid ; deter- 
mination of constants. 

Simple Galvanoplastic Apparatus for Students.—Dr. 
F. Plettner.—The description of a very simple and 
cheap apparatus for the galvanoplastic process. 


GraMMeE’s Maaneto-Eiecrric Company.—In the first 
and second volumes of this Journal will be found 
records of results of experiments on Gramme’s Mag- 
neto-Hlectric Machine, by Mr. Robert Sabine, C.E., 
M. Gramme, M. Gaugain, the Count du Moncel, &c. 
Reference is also made to an exhaustive article by Mr. 
William Crookes, F.R.S., which appeared in the 
Quarterly Journal of Science for July, 1873. A Com- 
pany is now being formed for the application of the 
machine to the various industrial purposes proposed by 
the above-named gentlemen. The capital of the 
Company is to be £250,000, in 25,000 Shares of £10 
each. The first issue is 17,500 Shares, of which 
14,000 are now offered for Subscription, the balance— 
3500 Shares—being taken by the Vendor. The Share 
Lists close for London onthe 4th, and for the Country 
on the 5th instant. 


Go Corresyondents, 


*,.* Duly authenticated contributions, theoretical and practical, on 
every subject identified with the interests of which “THE 
TELEGRAPHIC JOURNAL” is the organ, will always command 
attention. Anonymous correspondence will be wholly disre- 
garded. Literary communications and books for review 
should be addressed to the EDITOR; business communications 
to the PUBLISHER 

SUBSCRIPTIONS. 
Gentlemen desiring to subscribe and receive this paper regularly , 
are requested to send a remittance to the Office at Boy Court, 

Ludgate Hill, London, H.C., for 9s., if residing in the United 


‘Kiugdom ; if in Africa, Australia, Belgium, Brazil, Canada, Egypt, 


France, Gibraltar, Jamaica, Malta, Mexico, Monte Video, Natal, 
New Zealand, Sweden, United States, India, West Indies—ros. 
if in Austria, Ceylon, China, Holland, Italy, Japan, Portugal, 
Germany, South America (West Coast), Spain, Switzerland, Turkey, 
Valparaiso—12s.; if in Russia, 14s. 

Copies of the journal may be obtained through newspaper agents 
in every part of the world. Should any difficulty arise in procuring 
copies, direct communication with the PUBLISHER is requested. 

Cheques and Post Office Orders to be made payable to HENRY 
GILLMAN, and to be crossed ‘‘London and County Bank.” 

Vol. I., 9s. 6d.; Vol. II., 10s. 6d. 
ALL SUBSCRIPTIONS PAYABLE IN ADVANCE, 
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SCIENTIFIC PROPHECY. 


Propuecy is the prediction of an event—the decla- 
ration of something to come. When future events 
—either in the history of the world or in the life 
of man—have been foretold from no known data 
and from no law the prophecy must have been 
divine, for none but God can know the future of man. 
When such events in the history of nature and in 
the life of matter have been predicted from known 
data and from established laws, the prophecy is 
human and scientific. Every science in its growth 
passes through three stages. Ilirst, we have the 
stage of observation, when facts are collected and 
registered by many minds in many places. Next, 
we have the stage of generalisation, when these 
well-ascertained and carefully-verified facts are ar- 
ranged methodically, generalised systematically, and 
classified logically, so as to deduce and elucidate 
from them the laws that regulate their rule and order. 
Lastly, we have the stage of prophecy, when these 
laws are so applied that events can be predicted to 
‘occur with unerring accuracy. Astronomy is said 
to be the-only science which has thoroughly reached 
the last stage. Other sciences are in various stages 
of growth. Ilectricity in some branches has 
reached the third stage, but in many branches it is 
still in its infantine period. Astronomy predicts 
eclipses, transits, occultations, for any period in the 
future, and the ‘‘ Nautical Almanack ’ is the most 
wonderful example of prescient knowledge; a 
sailor may go away for a five years’ cruise, and yet 
in this book he will find every event in the motion 
of the planets, the movements of the tides, the 
rotation of the moon, the eclipses of the sun, &c., 
faithfully and unerringly foretold. But Astronomy 
has produced greater wonders than these. The 
planet Uranus was found to suffer from some slight 
disturbances in her path round the sun. Adams in 
England and Le Verrier in France simultaneously 
and independently, from the known laws of gravity, 
predicted the existence and position of another 
unknown planet. - Galle, of Berlin, directed by 
Le Verrier, found the planet in the spot indicated, 
and it was called Neptune. 

Newton, the grandest scientific man the world 
has perhaps ever seen, and the founder of the laws 
that led to the prophecy just narrated, in his 
investigations on light, predicted the fact that the 
diamond was formed of some combustible material 
| —from its very high index of refraction. The 
- eombustion of diamond is now an ordinary, though 


expensive, lecture experiment. Light has given ~ 
us one or two other scientific prophecies. Poisson, 
from theory, pronounced that in the case of an 
opaque circular disc the illumination of the centre 
of the shadow caused by diffraction at the edge of 
the disc would be precisely the same if the disc 
were altogether absent. Arago proved this to be 
true. Again, Sir William Hamilton predicted that 
in biaxial crystals there were four points where the 
refraction of the crystal upon an incideut ray pro- 
duced a continuous conical envelope. Dr. Lloyd 
took a crystal of arragonite, and, following Hamil- 
ton’s directions, discovered what the mathematician 
had predicted. : 

Whevwell predicted from theory that there must 
be a certain point in the North Sea, midway 
between Lowestoft and the coast of Holland, where 
there was no rise or fall of the water, because the 
crest or high-water mark of the tidal wave, and 
the trough or low-water mark of the same wave 
reached the same point at the same time, but by 
different routes. Captain Hewett, R.N., found 
that it was so. 

Electricity has its prophets. Faraday, examining 
Sir Charles Wheatstone’s beautiful experiment on 
the velocity of Electricity by means of a rotating 
mirror, said—‘If the two ends of the wire in 
Professor Wheatstone’s experiments were imme- 
diately connected with two large insulated metallic 
surfaces exposed to the air, so that the primary act 
of induction—after making the contact for dis- 
charge—might be in part removed from the internal 
portion of the wire at the first instant, and disposed 
for the moment on its surface jointly with the air 
and surrounding conductors, then I venture to an- 
ticipate that the middle spark would be more 
retarded than before. And if those two plates 
were the inner and outer coatings of a large jar or 
Leyden battery, then the retardation of the spark 
would be much greater.” The experiment was not 
made for sixteen years. It was then shown as the 
explanation of the retardation of the current in our 
subterraneous and submarine wires. zis 

Sir Francis Ronalds, with wonderful prescience, 
had in 1823—fifteen years before Faraday—sug- 
gested “the probability that the electrical induction 
which would take place in a wire enclosed in glass 
tubes of many miles in length (the wire acting like 
the interior coating of a battery) might amount to 
the retention of a charge, or at least might destroy 
the suddenness of the discharge.” Faraday’s pro- 
phetic vision and NRonalds’s far-sighted knowledge 
are verified in every working cable. The accuracy 
with which our cable repairers are directed by our 
electricians to the spot where the wire is broken, 
the exactitude with which the working speed of a 
cable is predicted, the unfelt and invisible super- 
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vision which is exercised over the care and main- 
tenance of our telegraphs,—even though they pass 
through distant countries and different climes,— 
are evidences that Electricity, in this particular 
field, is approaching the last and prophetic stage of 
its growth. This field is resistance, and Ohm is 
its prophet. 


THE VOLTAIC BATTERY. 
A Course oF Srx Lecrvurgs, 

By Dr. JOHN HALL GLADSTONE, F.R.S., 
Fullerian Professor of Chemistry, Royal Institution. 
DenivereD at THE Royas Iystirution oF GREAT 
Britrain.—CHRISTMAS, 1874-5. 

Lecrure IL—Tue Reptacement or Merats. 
(Continued from page 30.) 

I witt now take a little bismuth. It is a metal 
with which you are not so familiar as with silver, 
We will take the chloride of bismuth, and put into 
it a little piece of zinc. In fact, this metal zinc— 
with which we became familiar the other day—will 
turn out almost all the common metals with which 
you are acquainted. A very powerful thing, indeed, 
is this metal zinc, and we shall use it for turning 
out lead, and tin, and bismuth, and some others. 
But, first of all, we will have bismuth. It is com- 
monly a highly crystalline metal, and here it grows 
forward in great fringes. There are other metals 
which do the same. I spoke of silver growing in 
fringes, and so it does when it 1s very strong; but 
we can hardly get this bismuth to show itself in 
any other way. You now see the fringe of the bis- 
muth on the screen. How different this is from the 
silver! You see these currents. You may see 
something slowly moving along—currents in the 


liquids, and the crystals go on growing before your 
eyes. ‘Let us try another part of the metal. Here 


it is, with the fringe growing in all directions. 
We will now take the metal thallium, which is a 
very rare metal, and one that has been only recently 
discovered. In fact, it is one of the very newest of 
the group of metals—the youngest born of the 
family, as far as our human knowledge of them is 
concerned. We will see how this thallium grows 
into crystals. I use it because it differs somewhat 
in appearance from the others. Some of you may 
know of this thallium, as it has been called, having 
been discovered by the peculiar green light which 
it emits in burning. You see how it grows in 
spikes, which is not the case with silver. You see 
this forest of pines growing up, and starting in 
various directions, and you see the thallium growing 
elsewhere into something like fern leaves. In 
another part it is like the fringes which we saw in 
the bismuth. Here come some grand pines pushing 
themselves forward into the liquid. We shall see 
these grow more rapidly with some of the other 
metals. We will take lead next. On the table is 
a large specimen of what is callod the lead-tree. 
In order to produce this, all you have to do is to 
take apiece of zinc and just suspend it ina solution 
of acetate of lead, or any salt of lead you please. 
Acetate or sugar of lead is, however, that which is 
most easily procured, 
lution, and it is well to 


will be deposited on the zinc. This lead-tree has 
been growing for some weeks, and you can see the 
large branches of lead on it. In fact, I should 
think that it had taken all the lead out of the solu- 
tion, and that there is nothing but acetate of zinc 
remaining. We can easily set another going. You 
can easily procure a bottle of clear glass, fill it with 
the solution, and then tie a piece of zine in it by 
means of string. The piece of zinc is allowed to 
hang thus in the solution of acetate of lead. You 


'can do it, perhaps, a little more artistically by 


Put some zinc into the so- | grows rather slowly. r 
add a little acid, and lead|look at. You can sce the crystals, and also the — 


allowing the zinc to hang in the middle of the 
bottle, for it is well to have everything neatly done. 
I already see that the plate of zinc is covered with 
little spangles of bright metal. You will see what 
it has done by the end of the lecture, and we will 
let it stand that you may examine it also another 
day. 


We will now show you some tin by means of the 


electric lamp and microscope. ‘There are the crys- 
tals of tin forming on zinc. They are becoming 
thicker, rather than growing in length. One of 
them is moving about, probably with its own 
weight. They are becoming thick at the end. I 
will call your attention to one thing now before us: 
it was not observable in the silver, because we did 
not get the fern leaves formed in that case; but if 
you had seen the fern leaves of silver you might 
have noticed that the fronds of the crystals always 
started at an angle of 120 degrees, but here, in the 


Tin crystallised. 


case of tin, these cross-pieces are at right angles : 
the branches grow at right angles to one another, 
and they tend to form great cubes at the end. You 
see these crystals growing into cubes, so that we 
have a totally different geometrical character in the 
crystals of tin from what we had in the crystals of 


silver. In fact, it is one of the beauties of this 
subject, that if you take different metals you see a 
different kind of natural architecture going on. 
You will see that one metal will affect a certain 
angle, while another affects a different angle; and 
it is interesting to see, by means of the microscope, 
how beautiful that natural architecture is. When 
it is growing before your eyes you see minaret after 
minaret, and pinnacle after pinnacle, being formed, 
and you observe how true the form is, and how one 
crystal is exactly like another. Sometimes you 
might imagine that the growth of the crystals was 
the advance of different squadrons of soldiers, one 
behind the other, going forward towards the enemy. 
You see how these thick pieces are growing into 
large, strong crystals. 

We might go on, and show you a great number 


of other metals in the same way. Wehave herea 


preparation of gold made before the lecture, and 
we will put it in and show you the effect, for gold 
Still it is very interesting to 


j 
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a 
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yellow solution of gold. You see how the solution 
has been swept white where the crystals have been 
formed, and how they have cleared out the yellow 
from various places. Here is a long thread of 
crystal grown out in various ways. It has bubbles 
of hydrogen formed about it, but we cannot help 
that. Here are two patches of gold that have been 
growing in a crystalline form. There is another 
kind of gold which looks very different, and we will 
have a look at it, for it is more like the way in 
which gold most frequently appears. It is growing 
out in this regular sort of forward growth. We 
often see strange things taking place: for instance, 
I have often noticed that the gold salt will crystal- 
lise on the microscope slide in long, thin, needle- 
shaped crystals, and then the crystals of gold will 
grow towards the crystals of the salt; and we find 
that the transparent crystals of the salt are eaten 
up, as it were, by the gold crystals which feed upon 


Gold crystallised. 


them. The first time I studied this appearance 
particularly, I saw what I described in my notes— 
for want of a better term—as a caterpillar crawling 
along the edge of the liquid. If you watch the 
edges of the liquids you will often find beautiful 
effects. In my observation a piece of gold had floated 
out away from the rest—a piece of gold crystal 
I did not know what would happen when this cater- 
pillar came up to it. It went on growing in the 
same direction, and directly it touched the loose 
metal it stopped, and grew no more. But the gold 
which had been separated was a conductor, and 
took up the action which had been going on in the 
caterpillar ; so presently I began to see little sprouts 
of crystals from the end of it. These are the kind 
of things which you will see when you examine 
such preparations. 

_ Now, Tam afraid that I must draw upon your 
Imagination very largely. I want you to think of 
what is taking place in the liquid when such a 
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growth as those which we have seen by the micro- 
scope is happening. Of course it is very easy to 
imagine one metal turning out another: that must 
be just a chemical change, in the first instance. 
The zinc turns the gold out, but then directly the 
gold begins to grow forward in the liquid ; and why 
is it that the fresh gold is deposited on the projecting 
pieces of gold, instead of being deposited on the 
zine itself? And that happens, also, in ail the 
other cases—with silver, with tin, and every other 
metal. There is first, then, chemical action, re- 
sulting from what we call chemical affinity or 
chemical force—one metal turning another out, and 
putting itself in its place. But directly we have 
that, we have what we saw in our last lecture to be 
necessary for voltaic action; we have two metals 
touching one another. We have zinc and gold, 
or zinc and copper, or whatever the case may be, 
and we have a salt between them, so that we have, 
as it were, a small cell, like the large one which 
gave us all those wonderful phenomena in the last 
lecture. Now, what is happening? Well, this 
zinc is dissolving; and I hope that even the 
youngest girl or boy here will remember that when- 
ever one metal makes its appearance from a solu- 
tion the other metal dissolves away at the same 
time. In all those cases which we saw on the 
screen, one metal was dissolved while the other was 
being deposited. You cannot, you know, put some- 
body else in the place which is occupied by any 


| boy here without turning the first boy out of his 


place. But, while the zinc is dissolving in one 
place, how is it that the gold is being deposited in 
another? What is taking place in the liquid 
between? Well, it is a great thing if you can 
have your mind so tutored that you can form to 
yourselves ideas of things which you cannot see, 
and carry your thoughts forward; and the young 
can often do this better than those who are more 
advanced in life. But it is important so to control 
our imagination that we may have it firmly in: 
hand, and so bridled that it may not run away 


| with us, but may serve as a good horse, to carry us 


swiftly and safely along. Let us try to use our 
imagination in this way. 

In the first place, we have a chemical force pro- 
duced, and then a voltaic force. In this instance 
it seems that the chemical force is produced first ; 
but I will say a little more about that afterwards, 
and perhaps we may find that the two forces are 
twin sisters after all. Let us see whet] er there is 
any action going on within the liquid. I will en- 
deavour, by experiment, to show you that the 
solution is doing something or other. I have here 
an amalgamated zinc plate, such“as I had at the 
last lecture, and here a small platinum plate, and 
they are joined together by a long wire. Here we 
have a magnet very finely suspended, and the two 
ends are marked by different colours. The magnet 
is placed just over the sulphuric acid in this glass 
vessel, and is now taking the position of the mag- 
netic meridian. I put in the two connected metals, 
one on one side, and the other on the other. Let 
us see what the magnet does. It at once turns 
round. There, it begins to swing—to turn away 
from its position, just as our magnet was turned 
out of its place in the last lecture by means of the 
wire. You may take my word for it that- the 
magnet was not turned ont of its place by a wire 


jin the present instance, but that it was what was 
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passing in the liquid itself which affected the 
magnet. Here is an arrangement in which the 
liquid itself is in a long tube that winds round a 
magnet; and we shall find that this long tube is 
capable of deflecting the magnet, just as the wire 
deflected it on a former occasion. ‘Thus, then, we 
see that there is something taking place in the 
liquid itself. It is not necessary, in these experi- 
ments on tl.e replacement of metals, that the 
junction within should be the liquid itself. If the 
junction between the copper and the zinc were 
outside, the result would be the same. Here is a 
plate of copper, and here a little wire of silver. 
The copper is in nitrate of copper, and the silver 
is in nitrate of silver, and the arrangement has 
been standing for some time. I will just take the 
two metals out. You see they have been joined by 
this wire at the top. There has been no acid used 
here, but each plate has been in a solution of its 
own salt—the copper in a copper salt, and the 
silver in a silver salt; and the two liquids can get 
at one another through a porous diaphragm. You 
see that beautiful display of crystallised silver. 
Some of the crystals which are formed in that way 
are among the finest possible. Here is an instru- 
ment which Mr. Tribe and I have made for some 
experiments of our own. Its internal construction 
cannot be seen, for itis not of glass as the other 
was; but there you perceive the beautiful forms of 
lead upon the leaden plate. Some of the lead has 
dropped as I have been lifting it up. Probably if 
it is put in the ray of the lamp you will see the 
forms better. There are the lead crystals, or, more 
properly, leaves of lead. Just to show you that 
there is a current passing through this wire, as 
well as a current inside, I will pass the wire along 
the suspended magnet, and I dare say—without 
the loss of a moment—we can make it clear. Now 
you see that it has made the magnet start, and if I 
remove it the magnet falls back again. There is 
some change then—some strange force that is going 
all round this wire, such as was going round the 
wire that you saw at the last lecture; and, as I 
showed you just now, there is a similar force going 
through the liquid itself. Now what is it that 
takes place? I told you that every liquid decom- 
posed in this way was a salt or acid, and was 
formed of two parts. It is made of a metal, and 
something besides the metal—the sulphuric ele- 
ment, or whatever it may be. Now, how are we 
always to get the metal to one particular place ? 
Is there a sort of constant pelting of the metal 
through the liquid? No, nothing of the kind. 
There is not a single particle of metal going 
through the liquid in that way. And when the 
hydrogen formed upon the copper plate, while the 
zinc dissolved, you did not see the hydrogen 
flowing from the zine plate to the copper plate. 
Then how does it get there? Well, I will try to 
show you how, but I do not know whether I ‘can 
make it at all intelligible to you; but, if the time 
will only allow me, I will try. I have endeavoured 
to illustrate it in this way. We will take a series 
of balls, in pairs, and we will suppose that each 
pair is composed of copper and the sulphuric 
element. We want to know how it is we can have 
the copper always going off—always separated at 
the one end. These red balls represent the copper, 
and the yellow the sulphuric acid, and the blue 
represents zinc. We can easily imagine that the 


zine should exercise some kind of push, or stroke, 
or vibration, which shall go through the liquid, 
and cause the copper to fly off at the other end. 
But what is to happen next? We take another 
zine ball, and begin to act in the same way; but in 
this case it will be the sulphuric element going off 
next at the other end. Well, we must suppose 
that there is some change of position, and that, 
instead of the sulphuric element being ready to fly 
off at the next {stroke, there has been a turning 
round, such as I am making with these coloured 
balls by means of my hand, and then at the next 
stroke of the zinc it will be another copper ball 
that flies off. ; 
We can imagine such an alternation taking 
place each time, and so we can get all our copper 
sent off at the one end. [The action in question 
was further illustrated and explained with the aid 
of a working diagram constructed of paper.| I 
might illustrate it, also, by the way in which you 
sit upon these seats. Suppose you were under 
some potent obligation always to keep arranged 
alternately boy and girl, and yet it were necessary 
that all the boys on the bench should come out at 
one end of it: it could be managed by each girl 
and boy changing places at each move, and a fresh 
boy from another quarter coming in at the other 
end of the bench as a companion to the last girl, in 
the place of the one that had passed on. But I 
think I have said sufficient to indicate my meaning, 
and to give you some conception of how these 
metallic crystals may grow up. It is about the 
most difficult matter that I shall have to bring 
before you during the whole course—to make you 
understand at all what is taking place in these 
liquids; but the phenomena themselves are ex- 
ceedingly beautiful, and you will have an opportu- 
nity of seeing some of the crystals under the 
microscopes outside, and you will be able to repeat 
many of the experiments at home. I hope that if 
you find any difficulties in doing so you will come 
to me, and ask me to explain more fully the experi- 
ments which I have brought before you to-day. 


THE ROYAL INSTITUTION. 


Dr. Tynpari bas just commenced a course of 
lectures on subjects connected with electricity, 
which are delivered and illustrated in the way 
characteristic of that unrivalled lecturer. We have 
mnch pleasure in giving the notes of the first 
lecture. The rest will follow in due course. 
Professor Tyndall's illustrative experimental appa- 
ratus was of the simplest character. His electro- 
scope was a light lath about three feet long, 
balanced on the rounded end of an egg. The 
effects of repulsion were shown by suspending with 
long silk thread two india-rubber balloons—children’s 
toys—close to each other, and exciting them with 
the hand. His sources of electricity were glass 
jars, native amber, rock crystal, india-rubber, 
ebonite combs, gutta-percha, &e. The conduction 
of the human body was shown by the suspension 
and insulation of his active and able assistant, 
Mr. Cottrell, whose nose, to the great amusement 
of the audience, was made the attractive point of a 
light balanced scale. Many of the experiments 
were historical, and all were of that simple cha- 
racter which admit of easy repetition at home. 
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Notes of w Course of Seven Lectures on Electricity. 
By Prorressor Tynpati, LL.D. F.B.S, 


 Leorvre 1. February 4, 1875. 


1. Many centuries before the Christian era it had 
been observed that yellow amber (Hlektron), when 
rubbed, possessed the power of attracting light 
bodies. . . 

2. The human mind soon began to show its 
discontent with the mere fact of observation, 
desiring something beyond it. What, it was asked, 
was the cause of this power in rubbed amber ? 
Thales, the founder of the Ionic philosophy 
(B.c. 580), imagined the amber to be animated by a 
kind of life. 

3. So matters remained for nearly 2200 years. 
In 1600 Dr. Gilbert, physician to Queen Elizabeth, 
whose attention had been successfully devoted to 
magnetism; passed from it to electricity. He 
showed that not only amber, but various spars, 
gems, fossils, stones, glasses, and resins, exhibited, 
when rubbed, the same power as amber. 

4. Robert Boyle (1675) suspended rubbed amber, 
and proved that it, which attracted other bodies to 
itself, was in turn attracted by a body brought near 
it. He also observed the light of electricity, a 
diamond with which he operated being found to 
emit light when rubbed in the dark. 

5. The tendency to physical theory showed itself 
in Boyle. He imagined that the electrified body 
- threw out a glutinous or unctuous effluvium, which 
laid hold of small bodies, and in its return to the 
source from which it emanated carried them along 
with it. 

6. The human mind was at this time in the con- 
dition of a wound-up spring from which the detent 
had been removed. ‘The desire and capacity for 
investigation came suddenly into play. Otto von 
Guericke, contemporary of Boyle, and inventor of the 
air-pump, augmented the electric power previously 
obtained, and devised the first electrical machine, 
which was a ball of sulphur about the size of a 
child's head. His sphere of sulphur turned by a 
handle and rubbed by the hand emitted light in the 
dark. 

7. Von Guericke also noticed that a feather, after 
having been once attracted towards his sulphur 
globe, was afterwards repelled and kept at a distance 
from it, until, having touched another body, it was 
again attracted. He also observed the hissing of 
the “electric fire,’ and that a body brought near 
his excited sphere became electrical, and was 
attracted by another body brought near it. 

8. ‘The members of the Academy del Cimento 
examined various substances electrically, proving 
smoke to be attracted, but not flame. Flame, they 
found, deprived an electrified body of its power. 

g. They also proved fluids to be sensible to the 
attraction of amber; showing that an eminence was 
formed when rubbed amber was brought over the 
surface of a liquid, the liquid being finally dis- 
charged against the amber. 

10. Sir Isaac Newton ruvbed a flat glass, and 
caused light bodies to dance between it and a table. 
He also noticed the influence of the rubber in 
electric excitation. His gown, for example, was 
much more effective than a napkin. Newton 
imagined that the excited electric emitted an elastic 
finuid which penetrated glass. 

11, Electric light in vacuo was first observed by 
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Picard in 1675. While carrying a barometer from 
the Observatory to the Porte St. Michel in Paris, he 
observed light in the vacuous portion. Sebastien 
and Cassini observed it afterwards in other ba- 
rometers. John Bernoulli devised a ‘‘ mercurial 
phosphorus,” by shaking mercury in a tube which 
had been exhausted by an air-pump. This was 
handed to the King of Prussia—F'rederick I—who 
awarded for it a medal of forty ducats value. The 
great mathematician wrote a poem in honour of the 
occasion. 

12. In 1705 Hauksbee made some celebrated 
experiments on this subject before the Royal 
Society. He also observed light in vacuo pro- 
duced by the approach of an electrified body to an 
exhausted glass globe, and remarked on the colour 
of the light. 

13. Dr. Wall (1708) operated with large elongated 
pieces of amber. He found wool to be the best 
rubber. ‘A prodigious number of little crack- 
lings” was heard on rubbing the amber, and 
every one of them produced a flash of light. By 
holding one’s finger at a little distance from the 
amber, a large crackling was produced, with a 
great flash of light succeeding it. ‘ This light and 
crackling,” says Dr. Wall, ‘‘ seems in some degree 
to represent thunder and lightning.” (Phil. Z'rans., 
This was the first allusion to thunder 
and lightning in connection with electricity. 

14. Stephen Gray (1729) experimented with a glass 
tube stopped by a cork. When the tube was rubbed 
the cork was found to attract light bodies. ‘* Much 
surprised,” Gray ‘concluded that there was cer- 
tainly an attractive virtue communicated to the 
cork.” ‘This was the starting point of our know- 
ledge of electric conduction. 

15. A fir stick, four inches long, and stuck 
into the cork, was also found to attract. Gray 
first lengthened his sticks and theu passed on 
to packthread and wires. Through the thread 
from the top window of a house he attracted light 
bedies at the bottom. Suspending a hempen 
line by loops of packthread, he failed to transmit 
the electric power. Suspending it by loops of silk 
he sent the *‘ virtue” through 765 feet of the line. 
He thought the silk cifectual because it was thin ; 
but on replacing a loop of it, which had broken, by 
a still thinner wire, he obtained no action. I'inally, 
he came to the conclusion that his loops were 
effectual, not because they were thin, but because 
they were sili. This was the starting point of our 
knowledge of insulation. 

16. Gray also found that the mere approach of 
an excited tube was sufficient to produce attraction 
at a distance. This action will subsequently be 
considered under the head of electric induction. He 
experimented on fluids and on animal bodies, using 
in the first instance soap-bubbles formed of ‘Thames 
water, and in the second a boy suspended by hair 
lines in a horizontal position. Hewas not aware of 
the part played by moisture in his reds, lines, and 
tissues. 

17, Gray suspended pokers, tongs, and fire- 
shovels by silk strings, and electrified them. To 
facilitate the process he attached to them tassels of 
thread, and these simple devices led up to the 
prime conductor of the electrical-machine. Gray 
also observed the electric brush, snappings, and 
sparks, and makes the prophetic remark that 
“though these effects are at present only minute, 
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it is probable that in time there may be found out 
a way to collect a greater quantity of the electric 
fibre, and oonsequently to increase the force of that 
pewer: which by several of those experiments, if 
we are permitted to compare great things with 
small, seems to be of the same nature with that of 
thunder and lightning.” This is much more definite 
than Dr. Wall. 

Stephen Gray was dying when his last experi- 


ments were made. Unable to describe them himself, | 


he dictated an account of them to Dr. Mortimer, 
Secretary of the Royal Society, the day before his 
death. : 

18. Du Fay (1733 to 1737) extended the list of 
“electrics” (the name given to bodies capable o 
being electrified). He established the influence of 
moisture, and conducted the electric power through 
1256 feet of moist packthread. 

19. Stephen Gray obtained attraction through the 
human body. Du Fay first obtained a spark from 
a human body. He tried to fire gunpowder and 
inflammable substances by this spark, but failed. 

20. Du Fey announced the important discovery 
that there are two kinds of electricity. Gold leaf, 
floating in air, he found to be first attracted, then 
repelled by the same body. When repelled by 
rubbed glass it was attracted by rubbed resin, and 
when repelled by rubbed resin it was attracted by 
rubbed glass. Hence the terms vitreous electricity 
and resinous electricity. Du Fay proved each of 
them to be self-repulsive, while attractive of the 
other. This is the fundamental law of electric 
action. 

21. Toascertain the kind of electricity with which 
a body is charged, Du Fay adopted the correct test 
of repulsion. Attraction is not a safe test. 

21. Dr. Desaguliers (1741—42) made many 
sagacious observations and remarks on electricity. 
He found that he could electrify a wax candle, but 
that near the flame the electricity disappeared. He 
ranked pure air among his electrics. 

23. It is now time to say that the distinction 
between electrics and non-electrics is really a dis- 
tinction between insulators and conductors. The 
conductors being held in the hand and rubbed, the 
excited electricity immediately escaped, while it 
was retained upon the surfaces of insulators. When 
properly insulated the most perfect conductor can 
be electrified by friction. 


ROYAL TELEGRAPHING. 
THe Queen’s speech is the great telegraphic event 
cf the year. ‘lelegraphists all over the country vie 
with each other in their eagerness to rapidly transmit 
the royal utterances at the opening and the close of 
the parliamentary session ; and the trials of speed 
at the Central Station in London are regarded as 
the ‘“‘ Derby” of telegraphy. It was so in the old 
days of telegraphic communication, when the speech 
used to be signalled on the double needle instru- 
ment, and had to be let down by very easy stages 
indeed, when it was destined for distant towns in 
the North of Scotland, or the West of England, or 
for Ireland. Perhaps, indeed, it might have to be 
re-transmitted three or four times before it reached 
Aberdeen, and at least twice on its journey to 
Plymouth, Last Friday week it was signalled 
direct from the Central Station to Aberdeen and 


in transmitting this quantity of matter, 


Falmouth: to the former place within the short 
space of twenty minutes, and to the latter in exactly 
half that time. It is questionable if, in the early 
days of telegraphy, the Queen’s speech would be 
sent to such a place as Falmouth at all. The 
enormous enterprise of the press, and the vast 
development of the telegraphic system, have 
rendered a good many things both necessary and 
practicable which were in those days deemed 
impossible. For instance, the Queen's speech of 
the other day was transmitted to no fewer than 
183 towns throughout the United Kingdom; and 
lest any one should suppose that these were only the 
important centres of commercial activity or political 
thought, let him consider that such places as Oban, 
Campbeltown, Peterhead, Wick, Thurso, and Tralee, 
were amongst the number. To nearly 60 out of the 
183 towns referred to, the speech was signalled 
direct from London; and to the remaining 120 or 
so it would be completed with, in most cases, only 
a single re-transmission, The work of signalling 
commenced at 2.8 p.m., that being the moment at 
which the signal to “ start’? was received from the 
House of Commons. In a twinkling, the fingers 
which had been nervously grasping their “ keys” 
for some minutes came down in the shape of 
‘dots’ and “dashes” to the tune of 40 words 
a-minute or more; and the Wheatstone trans- 
mitters, wound up to the highest pitch of eager- 
ness, were let loose with their familiar “ whirr.” 
While we were only as yet looking on to see what 
it all meant, “ Finished to Leicester” shouted 
one excited operator, and ditto to York shouted 
another atthe samemoment. This wasat 2.14p.m. 
to the moment; so that the 983 words of whicl: 
the speech was composed were transmitted to 
these towns in six minutes, or at an average 
speed of nearly 10,000 words an hour! The great 
towns—Birmingham, Manchester, and Liverpool, 
and Nottingham, Sheffield, Leeds, and Bradford— 
received the speech simultaneously, on what are 
called the ‘“‘ express circuits,’ and to these the work 
of transmission was accomplished in the short space 
of eleven minutes. ‘To Scotland and Ireland— 
including Aberdeen, Dundee, Belfast, and Cork— 
the speech was finished within twenty minutes ; 
and to the great majority of places where the 
transmission was effected direct, within half-an- 
hour. By hand, on the ordinary Morse instrument. 
the speech was first finished to Brighton; but as two 
separate wires were employed in this case, the 
actual speed of transmission is not acurately deter- 
minable. The necessity for speedy transmission to 
Brighton is evident, if we consider that the tele- 
graph has really to compete with the London 
evening papers, where the distance is so short, 
and the train service so swift. ‘he absolutely 
quickest transmission by hand was to Southamptor, 
Reading, and Bath, where a speed of 44 words 
a-minute, or upwards of 26c0 words an hour, was 
attained. This, we may explain, is equal to about 
75 ordinary telegraph messages an hour; although 
itis probable that abbreviations were largely resorted 
to, both in the hand and Wheatstone processes of 
transmission. We have said that the speech con- 
tained 983 words, Making due allowance for stops 
and punctuation, this represents 4800 letters; anil 
any telegraphist with a statistical craze could easily 
tell us the number of separate movements involved 
The word 
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“ Paris” is usually accepted as the standard in such 
calculations ; and working on this basis, it would 
be found that upwards of 50,000 separate holes 
would have to be punched on the Wheatstone slip 
before it was ready for passing through the trans- 
mitter, and that nearly 14,000 separate symbols 
would be recorded in ink at the receiving stations. 
Similarly, all the clerks who transmitted the speech 
by hand, would have to make 14,000 depressions 
of their keys, representing some 10,000 dots and 
4000 dashes. It does not detract from the interest 
or the credit of the feat performed at the Central 
Station last Friday week that the operators con- 
cerned in the transmission of the Queen’s speech 
were mostly drawn from among the young ladies of 
the establishment. There is, indeed, quite a pleasing 


_ appropriateness in the arrangement by which the 


gracious utterances of our most Royal Lady should 
be transmitted to the uttermost parts of her Majesty’s 
dominions by female hands. 


Sotes, 


We have to record, with much regret, the death, 
on January 23rd, of General Meydam, the Director- 
General of Telegraphs of the German Empire. 


General Eckert, who visited Europe two years 
ago with Mr. Prescott, has suddenly resigned the 
General Superintendentship of the Western Union 
Company’s lines, in America. He is about to 
manage, as President, the Atlantic and Pacific 
Telegraph Company’s business, the chief competitors 
of the Western Union Company; and it is re- 
ported that a great and bitter telegraphic contest 
is about to commence in that country between 
these rivals. 


One of our London contemporaries heads its 
short condensed summary of news with the fol- 
lowing specimen of Neology:—‘ Telegraphized 
News Notes.” 


The Eastern Telegraph Company have just opened 
a new route to Egypt across France, via Marseilles 
and Malta. They have leased a special wire for 
this purpose from the French Government. 


We learn from the Atheneum that “ Attention 
has been called by M. Max Paulet to the 
destruction of wooden railway-sleepers, laid in 


ballast, in spite of attempts to preserve the wood 


by injecting sulphate of copper. His experiments 
tend to show that the action of this metallic salt 
on the ligneous tissue produces a compound which 
is not absolutely insoluble in pure water, and is 
soluble to a notable extent in water charged with 
carbonic acid. After having lain for some time 
near the iron rails, the wood was found to contain 
‘a considerable proportion of iron, whilst away 


- from the neighbourhood of the rails the carbonate 


of lime derived from the ballast took the place of 


the copper-salt ; and although the lime-compound 
is not itself a septic agent, it yet acts prejudicially 
by removing the preservative medium. From 
these results it appears that wood thus prepared is 
far from being a durable material for construction 
of permanent way.” This fully confirms the expe- 
rience of the Boucherising process upon telegraph 
poles in England, especially in the chalky districts. 
We give an abstract of M. Paulet’s paper at p. 48. 


We have pleasure in calling the attention of our 
readers to a course of fifty lectures, on Electricity 
and Magnetism, which are being delivered by Prof. 
Foster at the University College, and which are 
advertised in our first page. 


The cable between England and Guernsey was 
repaired on the 7th inst. 


The cable between the Lizard, Cornwall, and 
Santander, in Spain, is broken down, and the 
Caroline, one of Mr. Henley’s ships, which is on 
the spot, is about to repair it. 


Many of the officers of the late Electric and 
International Telegraph Company will be glad to 
learn that their old friend and colleayue, Mr. H. 
Shiitz Wilson, is continuing to gain laurels in the 
pleasant fields of Literature for which, at the trans- 
fer, he gave up the rougher paths of Telegraphy. 
His “Studies and Romances,” published by King 
and Co., and “ Philip Mannington,” a novel pul- 
lished by Tinsley, are rapidly running through 
their first edition, and are much sought after at 
Mudie’s, Smith’s, and other libraries. Many will 
remember Mr. Wilson’s early productions, pub- 
lished twenty years ago, in that pleasant and 
creditable but very scarce publication Our Magazine, 
produced entirely by officers of the Electric and 
International Telegraph Company. 


The Chinese authorities are only now about to 
commence mining operations in the very locality 
referred to in an ancient Chinese history, some 
2000 years old, as being the spot where the loac- 
stone was first discovered in China. 


The following story is going, the'round of the 
papers :—A clerk in the Telegraph Office, No. 145, 
Broadway, New York, the other day received a 
message from Philadelphia for him to transmit to 
Paris. It had to be sent via Duxbury in the usual 
way, whom he could not make tohear. So he wired 
to Plaister Cove, Newfoundland—“ Please wake my 
dear colleague at Duxbury.” The Plaister Cove 
clerk telegraphed to Valentia, in Ireland, who tele- 
graphed to London, and thence to Paris (!), thence to 
St. Pierre, and thence, at last, to Duxbury, and 
this time the drowsy operator was aroused. 


We 
have seen this story in other forms before, 
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Scientific men who read the Zimes—and who. 
does not?—must have observed the prominence 
which that paper is now giving to scientific intelli- | 
gence. Its Parisian correspondent is very observant. 
and instruetive, and its telegraphic information 


nerally is of the very first order, and is most ably. Par i 
BOReR Ty ve if much extolled is not indispensable. One of red 


written. 


The Union Steamship Company’s steamships 


Asiatic, African, and Anglian, sailing from Ply-' Ra is 
mouth on the 6th, 16th, and 26th inst., respectively, 


will touch at Madeira, on the outward voyage, for 
the purpose of receiving on board telegrams ad- 
dressed to places in Cape Colony. 


ON THE 
CONSTRUCTION AND MAINTENANCE OF 
LIGHTNING CONDUCTORS. 
By R. FRANCISQUE MICHEL. 


——s ee 


Most of the lightning conductors of Paris have been 


neglected for so many years that they are positively 
dangerous instead of being useful protecting appara- 
tus. Examined witha very strong magnifying glass, 


the points of the stem are blunted or burnt (a criterion 


of the bad condition of the communications), and 


the points have fallen from seyeral—or rather,having 


been badly joined, the solder has failed, and they 
only hold together by the pins; the vibrations of 
the stem when agitated by the wind has worn away 
the connections, so that a great number are easily 
shaken by the hand. The contact is very bad, and 
consequently the preventive effect of the apparatus 
is absolutely null. But these great deteriorations 
are not confined to the stems, since the point of 
‘juncture of the conductor to the base of the stem is 
almost everywhere in a deplorable state. This 
juncture I have always found to have been made 
with a strap or iron collar, whose pieces are rusted, 
so as to render the electric communications next to 
nothing. 

I have found the conductor, in general, composed 
of lengths of iron, of 15 m.m. square section, main- 
tained in position against the buildings by cramps 
driven into the walis, and rivetted to the conductors, 
thus weakening them at certain points, and also in- 
creasing their electric resistance. ‘The different 
lengths are jointed by means of a pyramidal bolt let 
into a notch of the same form, and, by a simple pin, 
‘their contact is deemed to be rigidly maintained. 

In the first place, conductors, which often attain 
very considerable lengths, dilate and contract in 
consequence of differences of temperature.* These 
variations strain very considerably the braces 
(rivetted as they are to cramps, and fastened to the 
walls), by causing the conductor to bend, and thus 
frequently the fastenings are torn out, to the general 
derangement of the entire apparatus. As regards 
the eaith communication they are in no better con- 
dition : their resistance, measured by one of Wheat- 
stone's bridges,is always much too considerable. 
I have even met with instances in which the con- 
ductibility may be considered null. 

* In our climate the bars of the conductor may attain, in the 
hottest summer sun, a temperature cf about €0° C.; during winter 
it may be as low as - 20°, reprecenting a difference of about to°. For 


such a variation the bars of ircn may lengthen r-100cth, fay I cen- 
timetre for 10 metres, 
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These conductors may still be rendered useful 
and sound by repairing them in the following 
fashion :— ~ ie 

The Stem.—The old stems, if they are not tvo 
deeply eaten away with rust,and are made of one 
piece, may be used again, by subjecting them to the 
following modifications:—The platinum point so 


copper, or, better still, an ailoy of 835 parts silver 
and 165 parts copper, may be substituted. Then 
the arrangement shown in Fig. 1 may be given to 


Fia. 1. 


ee . 


c is the trunk of a red copper cone, upon the top 
of which a pinnacle, Pp, of platinum, or copper and 
silver alloy should be screwed, pinned, and strongly 
soldered at a, the whole to be screwed on to fT at b. 
Then, to ensure thorough contact, I propose to 
insert between c and 1, a kind of washer of freshly 
scraped lead, and to cover the entire joint with a 
thick layer of solder. . 

The Conductor.—I said that the point where the 
conductor joined the stem was always in a deplor- 
able condition. The following rearrangement pre- 
At alittle above 
the base of the stem, say about 20 centimetres from 
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the roof of the building, let a flange, a, be welded, |a substitute. It is simply a fork in which the con- 


with a hole pierced through it. Through this hole 
the conductor, previously filed down to the proper 
dimensions, must be tightly passed. After scraping 
the iron around the hole, a washer of lead is placed 


Fias. 2 AND 3. 


at pand p’, and the button bs, with the help of a 
strong layer of solder, thoroughly binds everything 
together. By this means an excellent joint is ob- 
tained; the contact surface is considerable, and 
completely protected from rust—a condition never 
hitherto fulfilled. If bars of iron are used for con- 
ductors, one cannot be too careful as regards their 
joints. That consisting of the pyramidal bolt 
and pin (formerly much used) is very bad, and 
should be entirely rejected. The jointing repre- 
sented in Fig. 4 seems to afford good claim to dura- 


Fie. 4. Fig. 5. 


bility and good contact. On each end of the bars 
to be joined two flanges, about 15 c.m. long, and 
half the thickness of the bars, are filed out. A thin 
sheet of well cleansed lead is then placed between 
them. The whole is then firmly bolted together 
by bolts at B and B’, and covered with solder, thus 
furnishing a contact of great solidity, unlimited 
durability, and without appreciable resistance. 

Lhe Supports.—Instead of using rivetted cramps 
to hold up the conductor, a model (Fig. 5) laid be- 
fore the Academy of Sciences answers perfectly as 


ductor is held fast by a pin. Being allowed to slide 
backwards and forwards in the fork with great fa- 
cility, the conductor is allowed to dilate or contract 
under the influence of temperature without threaten- 
ing the supports with destruction. Upon what part, 
however, ought the effect of such contraction or 
dilation to be borne ? 

The Compensator—This instrument is the part 
designed to bear the strain, and the Academy of 
Sciences has proposed its use. A sketch of it is 
given below. 


Fira. 6. 


It is composed of an elastic plate, r, of red copper, 
well annealed—zc.m. wide, minimum length 70 c.m., 
and 5 m.m. thick. The two extremities of this 
plate are firmly fastened to the end of the conductor- 
bars by the bolts and counterpieces, B B’, and after- 
wards well covered with a firm layer of solder. 
When, in consequence of heat, the conductor ex- 
pands, the curve of the plate r will become greater, 
and vice versd. As to the places where they should 
be placed the architect will be the best judge. In 
general a single apparatus compensates for the 
effects produced by long straight lengths, and it 
will therefore suffice to place one at each bend. 
Since it is important to preserve the metallic parts 
of the conductor from contact with the air, it might 
be profitably coated all over (except the copper and 
alloy portion of the stem—c Pp, Fig. 1) with a strong 
coat of tar, a painting of zinc or tin filings, or a 
painting of metallic basis, which could afterwards 
be covered with another coat of more suitable 
colour. ; 

Earth. —I have almost always noticed the serious 
fault that where the conductor penetrates the soil 
it is not covered with any protecting substance; so 
that the alternations of dryness and moisture in the 
soil deeply corrodes the iron, and ultimately eats 1t 
entirely through. The remainder of the under- 
eround portion of the conductor is also always ina 
deplorable state. 

The firsi incunvenienee may be remedied inmany 
ways: The use of a vertical spout of tarred, 
boucherised, or creosoted, wood, rising a few centi- 
metres above the soil, has long been proposed ; but 
is it not more simple to surround this small part of 
the conductor with a wrapper of sheet lead? This 
portion of the conductor may even be well tarred, 
but only for a short distance, simply as far as the 
place where it makes a bend to enter the trough 
through which it reaches the sheet of water or other 
terminal. To guard against the second inconvenl- 
ence—that affecting the portion of the conductor 
which winds about underground—the Academy of 
Science advises the use of a trough filled with 
broken charcoal (braise de boulanger), through 
which the conductor runs. This charcoal prevents 
a too rapid oxidation of the iron. Coke, well piled 
up, may be substituted for it; and for the trough 
injected wood or gutter tiles will suit admirab 
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When the trough has to bear a considerable pressure 
it may be made of bricks, without mortar, to allow 
the moisture of the soil to readily penetrate. It is 
preferable, although the conductor be lengthened, 
to carry it through the dampest plots of ground 


around the building. 
(To be continued.) 
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Proceedings of Societies, 


SOCIETY OF TELEGRAPH ENGINEERS. 


InaccuraL Appress, By Mr. Larimer Cuark, 
PRESIDENT. JANUARY 13, 1875. 
(Continued from page 33.) 
In 1819 Girsted discovered the effect of the current in 
causing a deflection of the magnetised needle ; and in 
1820 Ampere proposed to construct a telegraph by 
means of the voltaic battery, the coil of wire, and the 
magnetised needle. This was followed by the long 
series of Faraday’s wonderful electrical researches. 

In 1827 Dr. Jacob Green, of Jefferson College, 
Philadelphia, wrote as follows :—‘‘In the very early 
stage of electro-magnetic experiments it had been 
suggested that an instantaneous telegraph might be 
constructed by means of conjunctive wires and mag- 
netic needles. The details of this contrivance are so 
obvious, and the principles upon which it is founded 
are so well understood, that there was only one ques- 
tion which could render the result doubtful. This 
was, whether by lengthening the conjunctive wires 
there would be any diminution in the electrical effect 
upon the needle. Had it been found true that 
the galvanic fluid could be transmitted in a moment 
through a great extent of conducting wire without 
diminishing its magnetic effect, then no question could 
have been entertained as to the practicability and im- 
portance of the suggestion adverted to above with 
regard to the telegraph. Mr. Barlow, of the Royal 
Military Academy (at Woolwich), who has made a 
number of successful experiments and investigations 
in electro-magnetism, fully ascertained that there was 
so sensible a diminution with only 200 feet of wire as 
to convince him at once of the impracticability of the 
scheme.” 

There can be little doubt that this published opinion 
of so eminent a man as Prof. Barlow, which occurs in 
the Philosophical Transacticns, had the effect of re- 
tarding the introduction of electric telegraphs by 
many years. 

In the same year Ohm published the celebrated 
mathematical formule which bear his name, and had 
they been known and duly appreciated at the time 
they would at once have dispelled all misgivings as to 
the distance at which electrical effects might be ren- 
dered sensible. They were not, however, translated 
into English until 1841. 

In 1828 Green, of Nottingham, published his 
valuable mathematical investigations of the distvi- 
bution of electricity on the surface of conductors of 
various forms. 

In 1834 Wheatstone immortalised his name by his 
magnificent experiment on the velocity of electricity, 
and by his other researches on the subject, which 
doubtless caused many minds to ask themselves, as 
Ronalds had done, ‘‘ Why has no serious trial yet 
been made of the qualifications of so diligent a 
courier ?”’ 

We now approach the memorable epoch of 1837. 

cientific men were in possession of every knowledge 
and appliance necessary for creating a perfect electric 
telegraph ; the subject was commonly lectured on; 
fresh methods of communication continued to be in- 


yented, among which J will only mention that of 
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Baron Schilling, who, in 1832, employed five wires in- 
sulated by silk, and five vertical needles. 

Railways had also now come into extensive use, and 
the world was in every way ripe and ready for the 
practical introduction of the telegraph. In March, 
1836, Mr. Wm. F. Cooke appears to have been present 
at one of these public lectures, and, struck by the 
adaptability of the telegraph to the requirements of 
railway tratfic and commercial use, at once made the 
subject his exclusive study. Returning to England, 
on the 22nd April, he appears to have devoted the re- 
mainder of the year to the study of the subject and 
the perfection of his ideas, the most important feature 
of which appears to consist in the fact that he for the 
first time introduced the use of an electro-magnet for 
telegraphic purposes. His first model, made out of a 
musical snuff-box with an electro-magnetic escape- 
ment, was made at Heidelberg. He first exhibited an 
instrument of this form to Prof. Faraday in November, 
1836, and subsequently to the Directors of the Liver- 
pool and Manchester Railway, in January, 1837, with 
a view to its adoption on the incline of the Liverpool 
Tunnel, which was then worked by a rope and a fixed 
engine. The instrument gave sixty signals, and was 
considered too novel and complex for the purpose re- 
quired ; and, before simpler instruments could be con- 
structed, they adopted a pneumatic telegraph. 

We now arrive at the epoch of 1837, the year in 
which the first practical telegraphs were introduced. 
Several electric telegraphs were invented during this 
year, any of which, in the absence of others, would, 
without doubt, have laid the foundation of the prac- 
tical telegraph. Among them those of Cooke, Wheat- 
stone, Morse, and Steinheil require especial mention. 
The telegraph of Prof. Steinheil deserves notice on 
account of its great ingenuity and completeness. He 
employed only one wire, and transmitted his signals 
either by sound or by an alphabet of dots printed on 
a strip of paper, and he employed the earth. circuit. 
His experiments were performed on a distance of seve- 
ral miles between the Royal Academy at Munich and 
Bogenhausen, and his telegraph was certainly very far 
in advance of any other existing at that date. His 
system was not, however, brought into further use at 
that period. 

In February, 1837, Mr. Cooke, by the advice of 
Prof. Faraday and Dr. Roget, made the acquaintance 
of Prof. Wheatstone, and in June they had formed a 
partnership and taken out a joint patent. Much dif- 
ference of opinion has arisen as to the due apportion- 
ment of the merit of these gentlemen in connection 
with the invention or introduction of the electric tele- 
graph; but it is not our purpose to-day to inquire into 
the merit of these respective claims. Happily, abun- 
dant documentary evidence exists to enable those who 
take an interest in the question to form their opinions 
upon it. It appears to me, however, that neither of 
those gentlemen can in any sense claim to have been 
the inventor of the electric telegraph. In fact, if we 
except the use of the electro-magnet and the me- 
chanical escapement, I do not find, in their inventions 
of this period, any important novelty of combination 
or of principle which appears likely to survive in that 
process of ‘‘natural selection,” that ‘“ struggle for 
existence,” which goes on as persistently among the 
productions of art as in the province of Nature. 
Their claim for distinction must rest rather on the 
energy and success with which they introduced their 
system into practical use, and compelled the world to 
recognise its merits. : 

By the deed of partnership executed between these 
gentlemen it was arranged that Mr. Cooke was to con- 
tinue the entire practical management and control of 
their affairs, and accordingly, on the 27th of June, 
Mr. Cooke was introduced to Mr. Robert Stephenson, 
who at once took the greatest interest in the invention, 
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and lent it all his influence and assistance. It is 
gratifying to find the name of one of the fathers of 
the railway system thus early acting as a father to the 
electric telegraph. 

On the 4th of July the apparatus was exhibited to 
Mr. Stephenson, and by the 25th their first experi- 
mental line was in operation between Euston and 
Camden, and was worked in the presence of Professor 
Wheatstone, Mr. Stephenson, Mr. Charles Fox, Mr. 
Brunel, and Sir Benjamin Hawes. 

The system exhibited was still that of the electro- 
magnetic escapement and rotary dial,—the needle 
telegraph, which has been since so intimately associ- 
ated with their names, not having been yet perfected. 

At the same time Prof. Morse was occuyied in intro- 


ducing his electro-magnetic telegraph in America. 


This telegraph, from its exquisite simplicity, has come 
into universal use throughout the world, and has con- 
ferred immortality on the name of itsinventor. The 
idea had long existed in his mind, and as early as 1835 
he had exhibited his experiments to private friends, 
but there appears no published record referring to his 
invention earlier than a letter in the New York Observer 
of April 15, 1837, by his brother, 8. E. Morse, and in 
this letter he speaks of the invention as requiring 
twenty-four wires. On the roth of March a circular 
letter had been sent to certain collectors of customs 
and others desiring information with reference to 
telegraphic communication, and it was this circular 
which probably evoked the letter in question. On the 
27th September Prof. Morse wrote a letter to the 
Secretary of the Treasury of the United States, which 
shows that he had allowed the subject to lie dormant, 
but he promised to have a complete apparatus in ope- 
ration by the 1st January, 1838. His first experiment, 
over half a mile, was made on the 2nd October, 1837, 
and on the 6th October he filed a caveat in the patent 
office at Washington. I believe the first working 
telegraphic line erected in the United States was that 
between Washington and Baltimore, which began work 
in 1844. 


(To be continued.) 


Aotices of Rooks. 


A Manual of Telegraph Construction: the Mechanical 
Elements of Electric Telegraph Engineering. By 
Joun CuristreE Doveuas, Kast India Government 
Telegraph Depét, &c. London: Charles Griffin 
and Company. 1875. 

THAT a manual of telegraph construction is a want 

which has been long felt will be admitted by every oue 

who is in any way connected with the subject; and 
since the first announcements of Mr. Douglas’s work 
appeared, we had hoped to find that, upon its publica- 
tion, this desideratum would be at last supplied. We 
regret to state that our hopes have been disappointed. 
A work containing 420 pages of closely printed matter 
has now appeared, professing to deal with the subject ; 
but less than roo pages have been devoted to the treat- 
ment ofit. Yet itisnot to the amount of matter that we 
should object—for there is certainly here enough, and 
more than enough to satisfy even the most ravenous 
appetite in that respect. What we do object to is the 
fact that so much unnecessary extraneous matter is 
introduced: over 115 pages are devoted at the 
outset to ‘The General Principles of Strength and 
Stability,’ whilst over 200 follow upon the ‘“ Pro- 
perties and Applications of Materials: Operations 
and Manipulations,’ leaving less than roo for the 
subject of ‘‘ Telegraph Construction: Maintenance 
and Organisation.” The plea which Mr. Douglas 
advances for this is that ‘it is necessary that he (tho 
telegraph engineer) should know the principles on which 
such, i.e, very complex frames, roofs, &c., extensive 


works in brick or.cut stone, are built, to enable him to 
construct plinths of stone, and of brick with stone 
copes, and to fasten posts, cantilevers on, and in work 
built by others.” Admitting this necessity, all the 
information required might have been condensed into 
one-third at the outside of the space which it is here 
spread over ; the general principles on which he lays 
so much stress might have been cleazly stated and 
briefly explained ; whilst a large mass which has been 
most assiduously collected to form a volume might 
have been left in the works from which it is drawn. 
A reference from time to time might have been made 
to one or other of the numerous authors to whom 
Mr. Douglas expresses himself indebted. Conspicuous 
by its absence from the list of these is Mr. Culley’s 
name. Although, strange to say, we meet with it no 
fewer than nine times—and then mis-spelt, by the way, 
on every occasion—is a single paragraph (No. 332) upon 
the subject of iron wire. 

The general plan of the work can be gathered trom 
the titles which have been already quoted of the three 
parts into which it is divided. That it contains a deal 
of useful information no one will be disposed to ques- 
tion ; that it contains a deal more which is utterly 
superfluous will be admitted with equal readiness. 
Not the least objectionable feature in it is the slipshod 
manner in which the book is written. The sentences are 
as arlue unnecessarily involved and complex; in many 
the subject is lost long before the end is reached, and 
almost all of any length require to be re-read before the 
exact drift of their meaning can be ascertained. Inmany 
of the paragraphsthe same facts are stated over and over 
again, leaving upon the mind of the reader the impres- 
sion that the author had written down the observations 
drawn from each successive work to which he referred, 
and had allowed them to remain so without any attempt 
to condense or mould them into a clear and compact 
statement. 

Should ever another edition of the work be called for, 
we would advise Mr. Douglas to bring it within more 
modest dimensions, and endeavour to render the work 
intelligible enough to attract rather than repel the 
student. 


—» 


Glectrical Science in Enoglish Ind Foreign 
Hournals. 


Comptes RendusHebdomadaires des Séances del’ Academie 
des Sciences. No.1. January 4, 1875. 


A Note on Magnetism, a propos of a recent communi- 
cation by M. Lallemand.—By the Count du Moncel.— 
Because it appears from a recent note by M. Lallemand 
(vide TELEGRAPHIC JoURNAL, Nov. 15, 1874, vol. ii., 
p- 370) that, notwithstanding Count du Moncel’s 
volume, numerous pamphlets, &., his researches on 
the subject of magnetism, and magnetic condensation 
do not appear to be well known; he recapitulates the re- 
sults he has at various times proved experimentaily, in 
order to assert that he was the first to demonstrate years 
ago some of the phenomena M. allemand has written 
about. He says, among other things, I will commence 
by stating that the words magnetic condensation, which 
Iwas the first to use (possibly slightly improper), since 
it takes for granted in the phenomena an increase of 
magnetic energy which should maintain itself inde- 
pendently of the magnetising cause, but which, in 
reality, disappears with it, only giving place, after this 
disappearance, to a secondary magnetic action (variable 
according to the energy of the developed magnetisa- 
tion), which has this time all the characteristics of a 
condensing action. Now it is precisely on account 
of this secondary magnetic action, and of the 
strengthening of this magnetic action itself, that I have 
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given the name of magnetic condensation to the phe- 
nomenon. We may indeed, in this action, meet with 
all the effects produced by an electric condenser. 
Thus the polarities excited on the surface of contact 
of two magnetic pieces, by reason of mutual reaction 
maintain each other after the magnetising cause has 
been removed ; and to cancel the effect, it is necessary 
to separate the two pieces, or destroy one of the two 
polarities by an exterior contrary magnetism. 

On the Decomposition and the Preservationef Woods. 
—M. Max Paulet.—It is generally admitted that the 
preserving action of metallic salt injected into timber 
is due to its combining with the ligneous tissue, and 
especially with the nitrogenous matter, whereby it is 
rendered insoluble and poisonous to organic creatures. 
This explanation is insufficient; for, from careful 
experiments with metallic salts, especially with copper, 
it is proved: (1.) That the albumino-cupric precipitate 


is not absolutely insoluble in water; (2.) That itis above | 


all soluble in water charged with carbonic acid. The 
nitrogenous matter contained in ordinary wood is 
partly soluble and partly insoluble. The soluble 
albuminous portion is fixed by the metallic salt, which 
is thus united to the insoluble nitrogenous matter. 
Water, especially when charged with carbonic acid, 
dissolves and takes away the metallic agent. Recent 
experiments show that the reactions are not always so 
simple. The following is an instance of what is more 
often remarked: A ‘‘ beech” sleeper injected with 
sulphate of copper, after having been buried for eight 
or ten years, is found to be rotten in several places. 
The altered parts are very brown in the neighbuurhood 
of the rail; the wood is not worm-eaten, but chemically 
altered. If it no longer perceptibly contains copper, 
it does contain quantities of rail-iron. The fact of the 
iron penetrating into the wood, whilst in a state of 
dissolution, clashes with accepted ideas on the subject. 
The density of the wood is found singularly diminished. 
The difference in density between the sound and 
unsound portions are respectively 0°755 grain and 
0'380 grain. The altered portion contains nitrogenous 
matter ; it entirely dissolves in caustic potash ; and, 
treated with water slightly nitrous, it gives up the 
lime it contains, as also a large quantity of iron. This 
iron, which could only have permeated the wood during 
its state of dissolution, is now insoluble; likewise, 
cyano-ferric solution of potassium, when applied to a 
chip of it, does not colour it blue. Whilst the nitrous 
acid takes away the iron, a prolonged disengagement 
of carbonic acid is perceived, a quantity much greater 
than contained in wood altered by exposure to the air. 
The explanation of the destruction of the wood is that 
the carbonate of lime contained in the ballast, and 
become soluble in an excess of carbonic acid, gradually 
penetrates the timber, at the same time driving out the 
copper. It suffices merely to measure the degree of 
alteration of the wood to determine the quantity of 
carbonic acid, or carbonates which it contains. The 
tenacity oi the fibres is consequently inverse to the 
proportion of carbonic acid they contain. Carbonate 
of lime is not a septic agent, but by its combinations 
it eliminates the preserving action of the metallic salt, 
by interposing itself between the conserving matter 
and the matter to be preserved. In confirmation of 
this is the known fact that sleepers are rapidly des- 
troyed in chalky ground. 


No.2. January 11, 1875. 

On Stratified Light.—M. Neyreneuf. Herein the 
author desires to show by recital of experiments that 
a regular system of oscillations is in no way incom- 
patible with the propagation of a rapid flow of heat 
and light; susceptible to energetic mechanical actions. 


No.3. January 18, 1875. 
Contains nothing relating to the science of electricity. 


Correspondence, 


DERIVED CIRCUITS. 
To the Editor of the Telegraphic Journal. 


Sir,—In No. 43 of your Journal, published Noy. 15th, 
a formula is given for ascertaining the combined re- 
sistance of a system of derived circuits composed of 
three wires, two being joined at their extremities 
parallel to each other,—the third forming a bridge 
from one to the other, but connected at points of 
unequal potential so as to convey a current across the 
system from one parallel wire to the other. In such 
a case, how much is the combined resistance of the 
parallel wires lessened by the application of the cross 
or bridge wires ? 

It may interest some of your readers to know that a 
solution of this problem was given in a paper commu- 
nicated to the Royal Society (No, 125 of 1871). 

In the paper referred to, the solution is obtained 
without the assistance of Kirchoff’s laws, and the 
formule are given for finding the shunt power for any 
particular branch in the figure.—I am, &e., 

Henry C. MAnce. 

Kurrachee, January 1, 1875. 


Out Exchange, 


Au letters must be addressed to the publisher. The 
column is free to subscribers. Non-subscribers pay 
6d. for each entry of twelve words, and 1d. for each 
additional two words. Price in figures counts as 
one word. Applications, accompanied with stamps 
and names and addresses, must be sent to the pub- 
lisher. It is preferred that communication should, as 
much as possible, be maintained between seller and 
buyer. 

‘rhe column is intended to be the vehicle of the 
expression of wants in books and apparatus, and of a 
means to supply those wants. 


WANTED. 

A good second-hand induction coil, giving not less 
than 6-inch spark; state lowest price.— Electro 
Magnet, 1, Home Road, Battersea. 

Spon’s ** Dictionary of Engineering.’’—A 1. 

Box of resistance coils.—A 2. 


Post-Orrice TEeLrcrapns.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
week ended the 30th January, 1875, and during the 
corresponding week of 1874 :—1875, 339,733; 1874, 
368,315; decrease in the week of 1875 on that of 1874, 
28,542. The unusually high number of messages for 
the corresponding week of 1874 was caused by the 
preparations for the general election.—Week ended 
6th February, 1875, and corresponding week of 1874 :— 
1875, 342,892; 1874, 367,176; decrease in the week 
of 1875 on that of 1874, 24,284. The high number of 
telegrams during the corresponding week of 1874 was 
owing to the general election. 


ee 


To Corresnondents, 


Mr. EDEN, of Edinburgh, has addressed us on some remarks 
contained in Mr. Daniell’s Address to the Telegraph Electrical 
Society of Melbourne, based upon a passage in one of Mr. Preece’s 
lectures. The meaning is very clear — that those who make 
their business a profession are more likely to succeed than those 
who do not, and therefore pecuniary advantage must eventually 
accrue to those who study and think fer themselves. Mr. Eden has 
only to refer to the officers of his own Department to find this 
propositicn fully verified. 
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Vor. III.—No. 50. 


FACTS AND THEORY. 


Tue basis of all true knowledge is facts, and the 
foundation of all exact theory is the correct con- 
ception of these facts.: A physical fact of itself is 


irrefragable ; but owing to imperfect observation, to 


want of preparation in the mind, to unskilful mani- 


| 
: 


| Copernicus, Kepler, Descartes, and Newton. 


pulation, and to other causes, inferences from facts 
are often mistaken for facts themselves. Herbert 
Spencer has shown, in his ‘“‘ Sociology,” how various 
biases of the mind tend to distort our judgment on 
social, political, and scientific facts, and he has 
himself given a notable instance in his own person, 
in this book, how a fine mind can be so prejudiced 
as to utterly ignore the results of experience. 
Hence it becomes essential to draw a great distinc- 
tion between facts and inferences from facts, and 
to examine carefully theories to see whether they 
are based on the latter or on the former. There is 


_@ great tendency in the human mind to theorise. 


The idea to sift to the core, to reach at the very 
bottom of things, is intuitive. The observation of 
any effect, the learning of any fact, is instantly 
followed by the desire to know the cause; and if 
an explanation be not forthcoming, the mind at 
once seeks to arrive at its own conclusion. If this 
innate operation of the mind is allowed to act on 
the true conception of facts, we have what has 
been happily called the scientific use of the imagi- 
nation ; if, on the contrary, it acts on erroneous 
inferences from facts, we have the scientific abuse 
of the imagination. The latter condition is more 
frequent than the former. The result in the first 
cease is true theory; in the latter case mere hypo- 
thesis, and often wild and injurious conjecture. 
The various phases in the history of the theory 
of any science are very instructive. Facts remain 


fixed, but how the explanation of those facts have 


varied! The moon has continued to course around 
the earth, the earth around the sun, the planets 
retain their orbits as in the days of Hipparchus 
and Ptolemy; but how different the explanation of 


- * . F 
their movements as given by those ancient astrono- 


“mers—and subsequently at different periods—by 
The 
light from the sun, the twinkling of the stars, the 
colours of the rainbow, and the various hues of the 
floor of Nature, are the same now as when they 
gladdened the heart of Noah; but Euclid and the 
‘Platonists maintained that vision is exercised by 


rays proceeding from the eye, not to it; Newton 
conceived it to be due to excessively light particles 
of matter emitted from the luminous body im- 
pinging upon the retina of the eye ; and Young has 
showed it to be due to the vibrations of an infi- 
nitely subtle and elastic medium, filling all space 
and permeating matter. Summers and winters 
warm and cool us now as they did of yore, food is 
cooked, water is boiled, metals expand, and fire 
levels our habitations to the ground as in the days 
when the burning bush attracted Moses. Yet while 
the incautious ancient thought that a boiling 
kettle into which he dipped his finger was a 
beast that bit him, even the modern has thought 
that heat was a form of matter, and the notion 
that it is a mode of motion is only now creeping 
into general belief. 

Chemistry, within a comparatively recent period, 
has run through a complete cycle of changes. For 
twenty centuries the scientific world was satisfied 
with a belief in the existence of four elements,— 
earth, air, fire, and water. It then invented phlo- 
giston, a kind of matter which being abstracted from 
a body actually added to its weight,—a veritable 
levitating medium,—to account for the composition 
and decomposition of substances. Lavoisier dis- 
covered oxygen, and introduced dynamical princi- 
ples into the science. Dalton introduced the 
conception of atoms, and now we have the molecular 
theory established on as firm a basis as that of 
gravity or light. 

The nature of Electricity is still wrapt in mys- 
tery, and the theory of its existence and action is 
mere vague speculation. Thales imagined excited 
amber to be animated with a kind of life; Boyle 
imagined an electrified body to throw out a glu- 
tinous or unctuous efiluvium; Newton conceived 
that, in such circumstances, an elastic fluid was 
emitted; Du I'ay, Franklin, and Symmer sug- 
gested various phases of the fluid doctrine, and 
now modern physicists are driving the theory 
through the same stages which caused light and 
heat to emerge from the material to that of the 
molecular or vibratory form. Thus we see that ag 
our knowledge of facts increases, so does our per- 
ception of their true meaning improve, and go do 
our theories emerge from vague hypothesis to well- 
established doctrine. Theory based on inference 
or imperfect knowledge is a phantom of the scien- 
tific dreamer, but based on the true knowledge of 
facts it is the solid instrument of the philosophic 
explorer. Hence it becomes so essential that we 
should have a thorough knowledge of the facts 
before we attempt to theorise on those facts, and so 
important that we should resist the innate tendency 
of the mind to make use of the imagination in an 
unscientific groove. 
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THE VOLTAIC BATTERY. 


A Course oF S1rx LEcTUREs, 
By Dr. JOHN HALL GLADSTONE, F.R.S., 


Fullerian Professor of Chemistry, Royal Institution. 


DELIVERED AT THE Royat Institution oF GREAT 
Britain.—CunistMas, 1874-5. 
(Continued from page 40.) 
Lecrons TIT.—Exrecrrican Dicomposirron. 
In my last lecture I spoke entirely of the replace- 
ment of metals, and I showed you, by such illustra- 
tions as could be exhibited on the screen, that 
there was a difference between metals with regard 
to their disposition to remain in combination, that 
one metal was capable of turning out another, and 
that we could arrange the metals in a long series 
according to their power in this respect. I showed 
that, when one metal was put into a solution, it 
turned out another metal, first by what was called 
chemical action or chemical affinity; but that what 
begins as a chemical act soon passes on to be a 
voltaic effect, and that, in fact, the new metal is 
deposited on the old metal at a distance. Now you 
saw this in a variety of ways; for instance, those 
branching crystals that we exhibited on the screen. 
I am very happy now to be able to hand you 
engravings of some of those beautiful crystals. I 
put at the end of the notes of the last lecture a 
statement that this replacement of metals was taken 
advantage of in certain arts. For instance, in the 
tinning of pins, and in the simpler sort of electro- 
types. I had not time to speak of these two things, 
and the pins may very well be passed over; but I 


should like to say just a word about simple electro- 
typing. because it is in fact just the enlargement of 
what I showed you with the double cell. You 


Fia. 1. 


recollect how, in the divided cell, by putting zine 
and copper plates into salts of those respective 
metals, we got the zinc continuously dissolved, and 
fresh copper deposited on the copper plate. Now 
this property can be taken advantage of in another 
way. Any of you can do it. You can take a 
porous cell, which is easily obtained, so as to 
separate one liquid from the other, and then you 
can take a piece of zinc, and fasten to it by a wire 
any copper medal or similar object; place the 
object to be copied in the outer vessel in a solution 
of copper, and the zine inside the porous cellina 
solution of sulphate of zinc, or sulphuric acid, and 
you can produce the effect you want. I will just 
set it working now, and at the end of the lecture we 
avill take it out and see what it looks like. This is 
an arrangement which is employed actually for 
commercial purposes. We had a similar electro- 


[This was further illustrated by diagrams.] Now, in 
each of these cases you will find just the same action 
as in the formation of the silver tree. andin all similar 
decompositions. There is a change in the liquid. 
The liquid, as I said before, in all these cases, con- 
sists of two parts. It must always be what we call a 
binary liquid. We find a decomposition taking place, 
andin the cell before us the sulphuric element goes 


Fia. 2. 


~ 


Weak 
Sulphuric Acid, 


Copper. ~ 


Copper 
Sulphate. 


to the zine and combines with it, and the copper 


element is deposited on the copper. Now this is 
also the case in every kind of cell that I have 
already brought before you, and in every one that 
I intend to bring before you in the future. Here is 
a diagram representing the large cell which was 
placed in front of the table in the first lecture, and 
you will see that we have zine which is coloured 
blue, and copper which is coloured red. These 
were immersed in weak sulphuric acid, and the two 
were joined, either by touching the metals together, 
or by means of a wire which is here represented. 
When this junction took place, a decomposition in 
the liquid ensued. ‘This decomposition showed 
itself in various ways, but, among others, by the 
bubbles of hydrogen gas not appearing upon the 
zinc, but appearing upon the copper as they are 
represented here. These bubbles are supposed to be 
rising up in the liquid. 


Fic. 3. 


7 + POLE 


COPPER 


Weak 
Sulphuric Acid. 
Now I want to introduce new terms t , 
type bath at work during the last lecture, andj have spoken of this liquid being split Astiintee 3 
we produced this medal which I now hold up. | divided into two parts in every case. I shall have 


} 
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to use the words “positive” and “negative,” 
perhaps, a good deal presently. We speak of these 
two metals as being positive and negative. We do 
not mean that they are of opposite characters 
exactly, only the one is what we call positive to the 
other ; the one has a greater power than the other. 
One is stronger than the other, as I said in my 
_ previous lecture; and so we speak of silver as 
negative, and mercury as positive, because it is 
stronger than silver. The potassiumis the strongest 
of them all, and therefore, of the metals of our list 
the potassium is the most positive, and the silver 
is most negative. You recollect how potassium 
will turn out magnesium, and magnesium turn 
out zinc, and zine will turn out tin, and tin 
will turn out copper, and copper will turn out 
mercury, and mercury will turn out silver. That is 
the chemical meaning of the terms “ positive” and 
‘* negative.” 

But suppose we look at it in another way, and 
we take these two different metals, and cause them 
to touch one another. We should find that by 
the mere contact of the two metals they get into 
opposite conditions one to the other. If I had 
pleased to make the experiment, I could have 
shown you that there was electricity produced by 
the touching of them together, and that they were 
in different electrical conditions. They have what 
electricians call different “potentials,” and the one 
is positive to the other. I mean without any sort 
of liquid being between them at all. I have not, 
however, made any arrangement for showing it. 
That fact belongs rather to the physical side of the 
subject, and belongs to the course of lectures which 
Professor Tyndall has announced to deliver here in 
the course of the spring, and my department is 
rather the chemical side of this subject. 

Again, every liquid that is split up is split up 
into two parts, which stand in the same relation of 
positive and negative to one another. So that when 
we have a splitting up of the sulphuric acid, the 
hydrogen is called the positive element, and the 
sulphuric element is called the negative element. 
In the cell the zinc is positive, and the hydrogen in 
-the sulphuric acid being positive, it goes and joins 
itself to the negative, that is the copper plate. 
There is supposed to be a passage or current, and 
it is assumed that the movement is from the 
positive to the negative, and hence these little 
arrows that show the movement that takes place 
are represented as going from the positive towards 
the negative; and thus the positive metal or 
hydrogen is deposited against the negative plate. 
I said that if we make the two metals touch one 
another, we get them in these two conditions— 
positive and negative. If we examine them and 
see which is the positive and which the negative, we 
find just the same order as in the chemical series. 
Potassium is positive to magnesium; magnesium is 
positive to zinc; and so on. When liquids are 


employed the order depends a little upon the. 


liquids; but still, if we employ the dry metals, we 
shall range them in the same order as in the list 
which was written on the blackboard at the last 
lecture. 

Well, then, there is some force, no doubt, 
exhibiting itself in two ways, either as the chemical 
force or as the voltaic force. Now, if we have 
these two metals touching, we have a certain 
electrical effect produced. 


This electrical cilect is 


capable of starting a chemical effect. I showed you 
in the last lecture that, when we had a chemical 
effect produced by replacement of metals, it started 
afterwards a voltaic effect. Did I not? Now, 
conversely, the two united metals being at a 
distance from one another, they will often start a 
chemical effect in the liquid between them. For 
instance, if we take perfectly pure zinc, or amalga- 
mated zinc, and immerse it in sulphuric acid, there 
is no action between the two; but directly we join 
the zinc with the copper plate, we have an action 
produced between the two; so that we have, in this 
instance, a voltaic force producing a chemical force, 
and in the case of the branching crystals, chemical 
force producing a voltaic force. 

But now I want to show you more fully that, 
when two metals do touch, they cause a splitting 
asunder of compound bodies. If I were to take a 
piece of zinc and a piece of copper, and keep them 
far apart in pure water, there would be no visible 
action ; but suppose we make the zinc and the copper 
touch at a great number of places, we multiply the 
number of effects amazingly, and we decompose the 
water. Thishas been carried on in a great number 
of instances by Mr. Tribe and myself, and Mr. 
Tribe has kindly undertaken to superintend the 
experiments which I shall now show you. 

This flask contains something which, at a distance 
I dare say, looks a very uninteresting black sub- 
stance. It is zinc foil. There are two yards of this 
zinc foil crumpled up, and it has just had a little 
sulphate of copper poured over it. You understand 
what has happened. The copper is deposited of a 
black cclour upon the zine foil. This copper being 
deposited in fine crystals upon the zinc, touches the 
zinc in a million different places, and this causes a 
visible action upon the water. I had some pure 
water poured upon it, and it has been standing 
there since a quarter before three—now exactly 
half an hour. Here are the bubbles which are 
rising up. That amount of gas has been collected 
during that half hour. I will not say what it is 
just now. As the action goes on, I dare say we 
shall collect a great deal more. That is taking 
place at the ordinary temperature of the air. We 
will now take some at a higher temperature. We 
will take hot water instead of cold, and then see 
whether it does not act very much more rapidly. 
I may say that this decomposition of water is only 
a type of a great number of decompositions which 
we can produce. We can destroy a great number 
of other substances besides water in this way; for 
instance, chloroform, iodide of ether, and similar 
organic liquids. Mr. Tribe and I have worked 
them out, and found that two metals, in conjunction 
like this, are capable of splitting asunder these 
bodies and producing new compounds—some of 
these compounds being perfectly new to chemists, 
and not known before at all. Here is hot water 
poured upon the foil, and we will collect the gases 
in this little glass vessel. There goes the gas 
bubbling up much more rapidly than before Well, 
that experiment will take, I suppose, two or three 
minutes to collect any quantity. In the meantime, 
suppose I give you alittle digression—a little episode. 

I do not know whether you noticed at the end of 
the notes of the last lecture that there were some 
Latin words, and that I had spoken of the Arbor 
Saturni and the Arbor Diune—the tree of Saturn 
and the tree of Diana. JI meant by the tree of 


52 


Saturn—the lead tree which, you remember, was 
standing on the table, and where the lead was 
growing about the zinc. The tree of Diana is the 
little silver tree, where the silver was built up upon 
the mercury. I do not know whether it will occur 
to any of you to enquire why they were called 
Saturn’s tree and Diana's tree. It is a curious 
story, and if I were to teil you all about it, it 
would lead me a long way from the subject of the 
lectures. However, while the experiment is going 
on, I will just say a word about it. It belongs to 
the old philosophy of the East. The alechemists— 
the first chemists—used to consider that there was 
a good deal of connection between these different 
metals and the planets. The planets, you know, 
were named after many of the gods of antiquity ; 
in fact they were worshipped, and were supposed to 
influence the doings of men in various ways. 
Astrology is mixed up with this subject; and the 
ancients considered that lead was connected with 
Saturn, and that silver was connected with 
the moon or Diana; tin with Jupiter; gold with 
the Sun, and Mercury with what was then called 
quicksilver. It is a metal like silver in appearance, 
only it moves about as though alive. Venus was 
supposed to be connected with copper, and iron 
with Mars. I think I have run through the seven. 
These names still stick occasionally to the metals, 
and when we speak of the lead tree we call it still 
the tree of Saturn. Saturn was considered tu be 
very dull and dark. In fact, Saturn, in the old 
Indian mythology, meant the sun when under the 
earth, or the sun at mid-winter, such as the period 
we have just passed; and Jupiter, in that mythology, 
was the clear bright sky or the sun in his triumph. 
And so Saturn was originally not a planet, but the 
sun when obscured—the sun when dark and dull as 
at mid-winter. The astrologers imagined that 
that which was Saturnine—that which belonged to 
Saturn—was always dull, and heavy, and lead like, 
and that which belonged to Jupiter was bright. It 
was the bright metal tin that they called by the 
name of Jupiter. The idea remains in our language 
in the two terms “ saturnine ” and “jovial,” because 
we speak of a man as being saturnine when he is 
dull and leaden, and we speak of his being jovial 
when he is bright and sunny. 

While I have been giving you this little astro 
logical episode the gas has been collecting to some 
extent—hydrogen gas. We will let it gv on a little 
longer before trying its properties. In the mean- 
time I wiil proceed with the more scientific part of 
my discourse. 

The decomposition which takes place in the 
silver tree, in this electrotype apparatus, and in all 
these various cells which I have brought before you 
of one kind and another—for there is decomposition 
taking place in all these cases—is what we call 
electrolysis. Any of you that are Greek scholars 
will know that this term comes from words 
signifying loosening or tearing asunder by means 
of electricity. I have called it “ primary electro- 
lysis” when it takes place in the cell, and no 
galvanic action can take place at all without this 
primary electrolysis—the splitting up of something 
or other. Well, supposing we have that action 
once started, we find that if we were to take any 
part of the couple, and try what is going on any- 
where, whether in the zine plate or in the copper, 
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possible to make a similar chemical decomposition 
anywhere throughout the course of the metals. 
Now that is what we call ‘ secondary electrolysis.” 
It is produced by the first electrolysis, but it is 
carried on outside the cell. | 

I will now show you the decomposition of water, 
and of some other things in that way. You know 
that water is acompound of two substances—oxygen 
and hydrogen. ‘This was discovered before voltaic 
batteries were known, and it was finally proved by 
Cavendish in an apparatus like this. He put into 
it hydrogen gas and oxygen gas, and found that 
by causing a spark to go through the gases, they 
combined together and produced nothing but water. 
He discovered also that there must be two measures 
of hydrogen to one of oxygen, in order to produce 
water without any residual gas. I will just show 
you a little of this gas called oxygen. The 
hydrogen you have already seen. You know that 
hydrogen burns if you puta light to it, but it will 
quench the ight if you put the light into it. Now 
this oxygen will not burn, but it will support the 
combustion of other things. Here is some oxygen 
gas, and I will just make this piece of charcoal red 
hot, and put it into the oxygen. [A small piece of 
incandescent charcoal was accordingly introduced 
into a jar of oxygen, the result being the rapid 
burning of the charcoal with brilliant coruscations. | 
There it goes. If I had taken other things they 
would also have burnt with (I was going to say) 
equal brilliancy and heauty, but that would be 
saying too much; for I have chosen charcoal 
because it gives you these beautiful scintillations. 
If any of you want to try it, choose a piece of 
charcoal made from the bark rather than the wood 
of the tree, for that scintillates the best. ’ 

I will now take water, and decompose it by 
means of a battery. ‘The cells are out of sight, but 
here are the wires. ‘This water has been coloured 
in order that you may see it the better. It is 
pure water with the exception of a little colouring 
matter. I take these two wires of the battery and 
join them. ‘They will communicate with these 
platinum plates which are in the vessel of water. 
There is no mystery about these platinum plates or 
‘‘poles,’ as was once thought; they are just the 
means by which the power goes into the water. 
At one of these platinum plates hydrogen gas is 
being given off, and at the other platinum plate 
oxygen is being given off. We shall allow that 
process to go on for some little time. I use 
platinum, not because there is any particular 
virtue in that metal; but if I had employed zinc 
plates the oxygen would have gone to the zine and 
made oxide of zinc, and we should never have been 
able to obtain the oxygen gas in a separate form. 

While that'is going on, however, I will show you 
another indication that hydrogen does produce 
water when combined with oxygen. We will burn 
this gas as, you remember, we did in the first 
lecture. Then, if we hold over the flame any cold 
glass vessel like this, you will see ai once that the 
vessel becomes damped with the water which is 
being formed by the burning hydrogen,and which 
condenses on the cold glass. [A jet of hydrogen 
was then ignited under an inverted glass vessel, 
upon the sides of which moisture was deposited. | 
This water has been formed by means of the 
hydrogen of the flame combining with the oxygen 


or in the wire, we should find that it would be quite | of the air. 
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Now there is a rapid action going on in the| gases will form rapidly when the current is passing. 
apparatus in which the water is being decomposed | There go the gases; and now we have these gases 


by the battery. The bubbles of gas are rising 
quickly, You see that these two kinds of air are 
being produced out of the water which is being 
decomposed, and you remember the properties of 
these two gases. The hydrogen burns as you see 
it here, and oxygen, as you saw just now, does not 
burn itself, but is capable of setting various sub- 
stances into very violent combustion when they are 
ignited and brought into it. 

Let me call your attention to a remarkable 
thing that is happening. We had some colouring 
matter put into the water that is being decomposed, 
and you will see that in one of the tubes it is 
entirely bleached. That is not because of the 
oxygen, but because some ozone has been formed 
during the process. That ozone has had the effect 
of destroying the colouring matter. [The hydrogen 
resulting from the decomposition of the water, and 
collected in a separate tube, was liberated by means 
of a stopcock, a lighted taper being applied as the 
gas issued from the jet.| We have there the 
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hydrogen burning. In the other tube we have the 
oxygen, and we will see whether the gas will re- 
light this piece of wood if I blow out the flame so 
as to leave the end of the stick red. [The oxygen 
was allowed to issue from the jet and impinge upon 
the incandescent stick. The stick immediately 
burst into a brilliant flame.| I will now -partly 
blow it out again. You see the oxygen ignites it 
again. |This experiment was repeated three or 
four times consecutively. | 

Now, supposing that instead of cur decomposing 
water in this way, we decompose it in a vessel in 
which the gases can be collected together. Here 
are two platinum plates which rise up into this 
glass vessel filled with water; the wires of the 
battery will be attached, and we shall find that the 


mixed together, and we will collect them in soapy 
water, and make bubbles with them. We know 
that in these bubbles we shall have mixed together 
the hydrogen which burns, and the oxygen which 
helps it to burn. [A light was applied to the 
bubbles of mixed gases, and they exploded with 
a loud report. | 

Well then, I think, we want no further con- 
vincing that this galvanic or voltaic power is 
capable of splitting asunder water into these two 
gases. Now this fact was taken advantage of by 
Professor Faraday as the measure for the amount 
of this power, and he contrived this apparatus 
which I have been employing. It is called a volta- 
meter (Fig. 4). It is used for the decomposition of 
water, and we can measure the amount of the 
mixed gases which are given off, in a certain 
period, by any current that we wish to estimate. 
This apparatus which I hold in my hand was, I ° 
believe, the first voltameter that Faraday made. 
It is one roughly constructed by himself, and you 
see it is made of two little vessels which are used to 
hold the water; there is a cork fitted into the wider 
vessel, and it is bored so as to admit of the passage 
of the narrower tube, And then he has, I sup- 
pose with his own hand, caused two wires to pass 
through this tube, by melting the glass and poking 
the wires through. He then joined the wires with 
the battery, and having filled the whole thing with 
water, he was able to decompose the water, and 
collect the gases in the upper part of the tube, 
which has been roughly graduated into so many 
measures. They look like inches divided into tenths. 
This is Faraday’s own original voltameter ; but it 
has since been, of course, modified in a vast variety 


of ways. 
(To be continued), 


THE ROYAL INSTITUTION. 


Notes of a Course of Seven Lectures on Electricity. 
By Prorressor Tynpati, LL.D. F.R.S. 


February~-March, 1875. 
JEXPERIMENTS IN LECTURE I. 

(1.) Place an egg in an egg-cup, balance a lath 
upon the egg; amber rubbed with the hand attracts 
the lath. The amber ought to be warm, and the 
hand dry: if the hand fails, arub on the coat sleeve 
will render amber attractive. 

(2.) Warm rock-crystal, or warm glass, rubbed 
with dry hand, also attracts lath. Gutta-percha 
and ebonite drawn through the hand do the same. 
A single stroke of a silk handkerchief considerably 
augments attractive force. ‘This illustrates the in- 
fluence of the rubber noticed by Newton. 

(3.) Ebonite comb passed through the hair pow- 
erfully attracts the lath ; comb supported by egg is 
in its turn attracted by lath. This is Boyle’s expe- 
riment. 

(4.) Ball of sulphur mounted so as to be caused 
to rotate rapidly, with dry hand placed against it, 
emits light in the dark. This is Otto von Guericke s 
experiment. A tall glass jar rubbed with silk 
smeared with amalgam yields vivid streams of 
‘electric fire,’ which are seen much farther than 

che light from the sulphur. In all cases wheie he 
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development of sparks and crackling is the object, 
the glass tube and rubber ought to be not only 
warm, but hot. 

(5.) Attraction of water and of oil by rubbed 
amber. An eminence forms under the excited 
amber, and the crest of the eminence is finally dis- 
charged against the attracting body. <A strongly 
excited glass rod brought near the oil (contained in 
a very small watch-glass quite filled with the oil) 
raises several eminences, eavh of which discharges 
a shower of drops against the rod. This, in an in- 
tensified form, is the experiment of the I*lorentine 
Academicians. 

(6.) Ikxhausted glass tubes, well warmed and 
dried, are filled, when rubbed with silk, with diffuse 
light. When the tubes contain uranium glass, or 
any other fluorescent body, the light is intensified. 

(7.) Mercury in an exhausted tube, shaken to 
and tro, produces light, which is also intensified by 
the presence of uranium glass. These are the 
effects observed by Picard, Bernoulli, Hauksbee, 
and others. 

(8.) Cork protruding from glass tube ; penholder, 
or fir stick some feet in length, stuck into cork, 
attracts the balanced lath when the glass tube is 
excited. 

(g9.) ‘The approach of the excited glass tube suf- 
fices to develop attractive power at a distance. 
Support long lath by warm glass tumbler; place 
fragments of paper, or gold leaf, under one end of 
lath, and bring excited tube near the other end; 
the two ends may be many feet apart; the light 
bodies are attracted. 

(10.) A small plate of metal or of wood resting 
on a glass support—a warm tumbler would answer 
—is connected with one end of a wire 100 fect 
long, supported by loops of silk; the other end of 
the wire is coiled round the end of a warm and dry 
glass tube. Over the plate of metal or wood rests 
the short arm of an index, formed of a straw deli- 
cately poised. When the glass tube is excited by 
rubbing, the ‘“‘ virtue” is transmitted through the 
wire, and communicated to the plate; the end of 
the index is drawn down, its arrow-head moving 
upwards, through a foot or more, in consequence. 

(11.) When the wire is supported by loops of 

jiithe effect is not obtained. When supported 
»y loops of humid packthread the effect is not 
obtained; when, instead of the 100-foot wire we 
employ 100 feet of silk string, the electricity does 
not pass. But the silk string, when wetted, freely 
transmits the power. ‘These are the experiments 
which led Stephen Gray to the discovery of con- 
duction and insulation. 

(12.) Support board by stout silk strings. A man 
stretched upon the board presents his forehead to 
one end of our straw index. On bringing excited 
tube near the man’s feet his head attracts the short 
lever of the index, the arrow-head of which moves 
accordingly. If the index comes sufficiently near 
the forehead a spark passes between both. ‘This 
experiment unites those of Stephen Gray and 
Du Fay. 

(13, Silver leaf let loose in the air plunges to- 
wards an excited glass tube, halts before it reaches 
it, and retreats. It may then be chased by the 
tube th:ough the air. While thus repelled by the 
glass, it is strongly attracted by rubbed ebonite or 
gutta-percha, 

(14.) A glass tube, indented at its centre, and 
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supported on a point like a magnetic needle, is, 
prior to being rubbed, attracted by the excited 
glass tube; after being rubbed it is strongly re- 
pelled. In this condition it is strongly attracted by 
a rubbed resinous body. <A rubbed ebonite comb, 
paper-cutter, or ruler, properly suspended or sup- 
ported, is repelled by a second piece of ebonite 
similarly rubbed. It is attracted by rubbed glass. 
Speaking generally, the rubbed vitreous body repels 
the rubbed vitreous body; the rubbed resinous 
body repels the rubbed resinous body; while the 
one class when rubbed attracts the other class, 
This is the fundamental law of electric action esta- 
blished by Du Fay. It is usually expressed by 
saying that like electricities repel, and unlike elec- 
tricities attract each other. 


Nores or Lecrurr II. february 11, 1875. 

1. For a long period bodies were divided into 
electrics and non-electrics, the former of which were 
held to be capable of electrification, the latter not. 
It is now time to say that the distinction between 
electrics and non-electrics is really a distinction be- 
tween insulators and conductors. The conductors 
being held in the hand, and rubbed, the excited 
electricity immediately escaped, while it was re- 
tained upon the surfaces of insulators. When 
properly insulated the most perfect conductor can 
be electrified by friction. 

2. ‘The sulphur sphere of Otto von Guericke was, 
as already stated, the first form of the electric ma- 
chine. For this Hauksbee and Winckler substituted 
globes of glass; Boze of Wittenberg (1741) added 
the prime conductor, which was first a tin tube 
supported on resin, or by strings of silk. Gordon, 
of Krfurth, soon afterwards substituted a glass 
cylinder for the globe. The cylinder was sometimes 
vertical, sometimes horizontal. He so intensified 
his sparks as to kill small bitds with them. In 
1760 the plate-machine now in use was introduced 
by Planta. 

3. Various attempts had been vainly made by 
Nollet and others to ignite inflammable substances 
by the electric spark. This was first effected by 
Ludolf, on the first opening of the Academy of 
Sciences at Berlin, in 1744. With a spark from 
the sword of one of the court cavaliers present on 
the occasion he ignited sulphuric ether. 

4. Grummert, a Pole, made various experiments 
on the luminous discharge through a vacuum, 
This we have already illustrated; but it is inte- 
resting to note that Grummert proposed to illu- 
minate by this light mines in which ordinary flames 
cannot be employed, a proposal which has been 
revived with reference to the vacuum tubes of our 
day. Kriiger found that the spark possessed a 
bleaching power, doubtless through the ozone 
generated, which was then unknown. 

5. Dutour and Waitz, in 1745, and Dr. Watson 
about the same time, made further experiments on 
the destruction of electricity by flame. <A flame, 
connected with the carth, instantly discharges an 
electrified conductor ; glowing embers and pointed 
bodies do so also, but in a less degree. 

6. Dr. Watson also made numerous experiments 
on the ignition of bodies by the electric spark. He 
fired gunpowder, discharged guns, and, causing « 
spoon containing ether to be held by an electrified 
person, he ignited it by presenting to it the finger 
of an unelectrified person, He-noticed that the 
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spark varied in colour as the substances between 
which it passed varied, 


EXXPERIMENTs IN Lecture II. 


As in Lecture I. we shall employ, in part, a 
lath balanced on an egg as our test of attraction. 

(t.) A ball of brass, of wood coated with tinfoil, a 
lead bullet, or an apple, held in the hand and struck 
briskly with silk; flannel, or a fox’s brush, fails to 
attract the balanced lath. Suspended by a string 
of silk and similarly struck, the attraction is 
decided. 

(2.) A brass tube held in the hand and struck 
with the fox’s brush shows no attractive power ; 
but when a stick of sealing-wax, ebonite, or gutta- 
percha is introduced into the tube as a handle, the 
striking of the tube at once developes attractive 
power. 

(3.) The mere touching of the brass tube by 
the finger causes the power to disappear. 

(4.) Removing the handle and exciting it by the 
friction of flannel, silk, or fur, it attracts lath. 
But it may be repeatedly touched, and still retain 
its power of attraction. In the case of the con- 
ductor the touching of any point causes it to yield 
up the whole of its electricity ; in the case of the 
insulator only the spot touched yields up its elec- 
tricity. 

(5.) The human body was ranked among the 
non-electrics. I stand on the floor and permit an 
assistant to strike me briskly with the fox’s brush. 
I present my knuckle to the balanced lath, but there 
‘is no attraction. Placing a board on four warm 
glass tumblers I stand on it: a few strokes of the 
fur suffice to develcp a strong attractive power. 
Presenting my knuckle to that of my assistant, who 
stands on the ground, a spark passes between us. 
If I stand upon a cake of resin, of ebonite, or upon 
a sheet of good india-rubber, the effect is the 
same. 

This action is considerably augmented by throwing 
a mackintosh over the shoulders and having it 
struck. 

(6.) Thus non-electrics, like electrics, can be 
excited ; the condition of doing so being that an 
insulator shall be interposed between the non- 
electric and the earth. 

(7.) A sheet of foolscap, well warmed, so as to 
expel the humidity which paper always imbibes 
from the air, placed cn a hot board, becomes strongly 
excited when india-rubber is passed over it. It 
resists removal from the board, and when torn away 
attracts the balanced lath from a considerable dis- 
tance. If brought near a wall it will move up to it 
and cling to it. 

(8.) Two strips cut from the excited foolscap, as 
it lies upon the hot board, are placed one upon the 
other. When laid hold of at one end and separated 
from the board, they violently repel each other. 
This is a consequence of the fundamental law 
already illustrated. 

(g.) The gold leaf electroscope acts in the same 
way. When electricity is communicated to the 
metal top of the instrument it diffuses itself im- 
mediately over the gold leaves, which then repel 
each other like the strips of paper. ‘The lightness 
of the gold leat enables it to respond to very feeble 
charges of electricity. 

(r0o.) A simple and effective electroscope for 
teaching purposes (deyised by Mr, Cottrell) may be 
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formed of a straw about 18 inches or 2 feet long. 
Within two or three inches of the blunt end of the 
straw, a second or thinner straw about an inch 
long is passed transversely through the first. Half 
a stick of sealing-wax is stuck against an upright 
support, and a sewing-needle is fixed in the sealing: 
wax. ‘lhis needle is introduced into the transverse 
inch of straw and serves as a horizontal pivot. ‘The 
blunt end of the straw carries a little weight, just 
sufficient to keep the straw vertical. ‘Thus arranged 
the straw is very mobile. It is attracted by any 
electrified body; but on touching the body it is 
charged and immediately repeiled, the sealing-wax 
preventing the escape of the electricity. The straw 
index moves over a graduated are. 

(11.) The electrical machine, beginning with its 
first form as a sphere of sulphur, then as a globe of 
glass, then as a cylinder vertical and horizontal, 
then as a plate of glass, and finally as a plate of 
ebonite, was illustrated by examples. 

(12.) Standing on an insulating stool and placing 
one hand on its prime conductor, the ebonite 
machine was worked: the knuckle being brought 
down upon @ spoon containing sulphuric ether, a 
spark passed and the ether was ignited. The spoon 
was next held in the hand of the excited person, 
and ignited by a spark from the knuckle of another 
standing on the earth. These are the experiments 
of Ludolf and Bishop Watson. 

(13.) The presentation of the point of a penknife 
to the prime conductor at a distance of three inclités 
prevented almost wholly the charging of the con- 
ductor. 

(14.) Mounting a pointed rod upon the prime 
conductor, a strong cool wind issued from the point 
when the machine was worked. ‘This wind wes 
competent to blow aside a sheet of paper. When the 
point was turned downwards the “electric wind”’ 
forcibly depressed the flame of a candle placed 
underneath the point. Franklin, as we shall after- 
wards learn, turned these experiments to important 
account. 

(15.) A cross was formed of four wires, the pointed 
ends of which were all bent in the same direction 
so as to form aright angle. A brass axis passing 
through the intersection of the arms of the cross 
was permitted to rest upon two parallel wires sup- 
ported by glass rods. One of the parallel rods 
being connected with the conductor of a machine, 
the whole sysiem was electrified. From every point 
issued the ‘“‘ electric wind,” the reaction of which 
caused the cross to rotate and roll from one end 
to the other of the parallel bars. This is a form of 
the ‘‘ electric mill,’ devised by Hamilton. 

(16.) The electric wind from a glowing body was 
shown by the sweeping away several times in suc- 
cession of the black smoke from a wax taper after 
the flame was extinguished. The wick of the taper 
was here connected by a wire with the electrical 
machine. ‘This and the last experiment were made 
after the manner of Canton, who employed in his 
observations the shadows of electrified threads, 
instead of the threads themselves. 

(17.) The quickening of the flow of water by 
electricity was shown by suspending a metal bucket 
from an insulated arm, and connecting it with the 
electric machine. Through a small orifice in the 
bottom of the bucket water dropped slowly ; when 
the machine was worked the drops quickened to a 
continuous stream, 


NOTE REGARDING ACTION 
CURRENTS ON MAGNETS. 
By Prof. W. E. AYRTON, Japan. 


OF 


In the majority of treatises on Natural Philosophy 
rules are given to connect the way in which a 
magnet will be deflected with the direction of the 
current acting on it. 
reference to an imaginary man swimming along 
the wire with the current, or to imaginary cork- 
screws. Both sets of rules are—as far as my ex- 
perience with students has shown—most successful 
in producing confusion. In addition, in countries 
like Japan, where corks have been but recently in- 
troduced, and, therefore, where corkscrews are 
comparatively unknown, it is obvious that any rules 
depending on a familiarity with these implements 
must be far from being lucid. 

The following, which I have found students 
easily remember and correctly apply in any case, 
are therefore, I think, worthy of publication in 
your Journal :— 

Let rotation opposite to that of the hands of a 
watch be called (as it always is in trigonometry 
and mathematics generally) positive rotation, 
and the reverse negative. 

Let the ‘“north-seeking end” of a magnet 
(English ‘North Pole;” French, “Le Péle 
Austral”) be called, as Faraday termed it to 
avoid confusion, the marked end, and the oppo- 
site end the wamarked end. 

Let the observer look at a coil of wire along the 
axis of the coil, that is, along a line perpendi- 
cular to the plane of the coil, then— 

I. If the direction of rotation of a current in a 
coil ef wire encircling a magnet be positive, the 
marked end of the magnet will come towards the 
observer ; or if negative, the unmarked end. 

II. If a current pass along any wire (a B) placed 
anywhere near a magnet (cp), then it may be 
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regarded as part of a complete circuit, anErG, 
encircling the magnet ; consequently, if the current 
flow from a to B, the direction of rotation of the 
current is positive,—therefore the marked end of 
the magnet will come towards the observer, and 
tice versa. 

Hlectro- Magnets. 

Ill. If the direction of rotation of a current 
round a piece of iron be positive, the end of the 
iron nearest the observer will become a marked 
end, and consequently the other end of the picce of 
ron an unmarked end. 

These rules, and especially the latter one, have 
the advantage of not referring (as the ordinary 
rules do} to which end of the coil the current 
enters ; all the observer has to consider is simply— 
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[3 the direction of rotation of the current positive 
or negative ? 
If memoria technica be desired, we have— 
Negative rotation uNmarked end comes 
of current. to observer always. 


aotes, 


Ir is not often that a telegraph ship has to pass 
the ordeal of a military bombardment. This has 
happened to the Caroline, while laying a short 
cable on the coast of Spain. The Carlists have 
driven her of her work, and she is now engaged in 
repairing the Lizard cable. 


The well-worked and well-managed Indo-Euro- 
pean line, which has on its Board names so well 
known in telegraphic circles as W. H. Barlow, 
C. W. Siemens, and H. Weaver, has obtained—in 
the year 1874—an increase of 45 per cent on its 
receipts, they having risen from £54,897 in 1873 to 
£79,466. The Government have agreed to reduce 
the rent payable by the Company for the use of the 
land and cable wire from £12,000 to £6700 per 
annum. 


The Telegraph Construction Company have 
netted upon their last year’s contracts a profit of 
no less than £371,381. They had constructed, to 
the end of the year 1873, 37,211 miles of cable, 
and they have added to this vast mileage about 
5973 miles, laid in 1874. 


The Anglo-American Company have resolved to 
reduce their tariff to America one-half on May 1st. 


The tallest and largest telegraph pole in New 
York, perhaps in the world, was raised in Fulton 
Street, near St. Paul’s Church, on January 17th. 
{tis to be used to support the distributing wires 
that will extend from the new building of the 
Western Union Telegraph Company at Dey Street 
and Broadway. The pole is 93 feet long and 2 feet 
in diameter, and reaches high above the neigh- 
neighbouring buildings. The raising required the 
abour of a large number of men and two horses, 
and completely blocked the street for some time, 
The tree from which the pole was made was of 
Californian growth. 


The Sydney Hall has just left Messrs. Siemens’s 
works, North Woolwich, with a cable for the 
Montevidean and Brazilian Telegraph Company, 
and she will be shortly followed by the Ambassador 
with the cable manufactured to replace that lost in 
the La. Plata. 


Lhe Hooper has successfully laid the cable be- 
tween Trinidad and St. Croix, the insulation of 
which is reported to be superb. 
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Mr. Stearns is in Paris, busily applying his 
duplex system to the Hughes printing apparatus, 
which is the favourite instrument in France— 
Morse being nowhere. He has been very success- 
ful between Paris and Versailles, Rouen and Havre. 
Mr. Stearns is sure to be successful anywhere, for 
he certainly is one of the ablest practical electri- 
cians of the day. It is very gratifying to see how 
his success, and that of his countrymen generally, 
fail to produce the smallest symptom of national 
jealousy in England. Truly in Telegraphy Anglo- 
Americans form but one nation. 


The following statistics of a ‘“ healthy” office, 
taken from the Journal of the Telegraph, are inte- 
resting :— 

Kansas City, Mo., ten years ago, had a popula- 
tion of about 4o0o0. It has now 40,000. The 


following is the telegraphic work done therein 
during the month of December :— 


Number of messages handled 30,441 
Reports and specials, 106,997 words, 
reduced tg message basis 53349 
Total number of messages ... 35,790 
Number of operators, including chief 7 
Daily average messages to each ope- 
rator ae tee ee : : 204 


Mr. Haskins has suggested and experimented 
upon the use of condensers as relays, and an inte- 
resting paper was read by him to the American 
Electrical Society on this subject. 


—— 


Aroceedings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS. 


InauGuraAL Appress, BY Mr. Latimer Crark, 
PRESIDENT. JANUARY 13, 1875. 
: (Continued from page 47.) 

Revyertinc to the progress of the telegraph in 
England, we find Mr. Cooke in 1837 in negotiation 
with the directors of the London and Birmingham 
Railway for laying down a telegraph from London to 
Birmingham, a project which did not, however, arrive 
at completion. In the following year (1838) Mr. 
Cooke conducted some extensive experiments at St. 
Katharine’s Docks, in which he exhibited the telegraph 
in operation through 11ro miles of No. 16 covered 
copper wire. Mr. Brunel at this period took up the 
matter, and a line of pipes with five wires was laid 
down on the Great Western Railway from Paddington 
to Drayton, which was afterwards extended to Slough 
in 1841. ‘The total cost of this line to Drayton was 
£3270 6s. ‘The insulation becoming defective, the 
pipes were removed and sold, and poles and iron wires 
were erected in their place in 1841, the wire being in 
the first instance temporarily insulated on quills. In 
1840 Mr. George Stephenson adopted it on the Black- 
wall Railway, which was then worked by a stationary 
engine and rope. In 1841 Sir Charles Fox ordered a 
telegraph on the Cowlairs and Glasgow Line. It was 
then fixed on one of the Midland tunnels, and on the 
Dublin and Dalkey Atmospheric Railway. 

In 1842 Mr, Cooke was in negotiation with the 
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Admiralty in reference to a line from London to 
Portsmouth ; he also published a book termed “ Tele- 
graphic Railways on the Single Way.” In this year 
plan3 for the Norwich and Yarmouth Line were ap- 
proved by Mr. George Hudson. In 1843 the telegraph 
was ordered for the Dalkey and Kingstown Atmospheric 
Railway by Mr. Samuda, and on this line galvanised 
iron wire was first employed. The Norwich and Yar- 
mouth Railway, a single line, was opened in May 

1844; the Northampton and Peterborough Line and 
the Croydon Line were completed in 1845. These 
were followed by the South Western Line from London 
to Gosport, and the South Eastern Line, the first por- 
tion executed being the Maidstone Branch. 

It appears that the funds necessary for the manage- 
ment of the partnership were provided by Mr. Cooke, 
and the results were at first by no means encouraging. 
His account books, which were produced in evidence 
during an arbitration which took place in 1841, before 
Mare Isambard Brunel and Professor Daniell, showed 
that, prior to his connection with Professor Wheatstone 
in February 1837, he had expended £385 8s. rod. on 
his experiments ; by the end of 1843 this deficit had 
increased to £6232 16s. 1d. 

The celebrated message which led to the capture of 
John Tawell, a quaker, who had committed a murder 
at Slough, was sent on the rst January, 1845, and it 
had a powerful influence in arousing public attention 
to the value and capabilities of the telegraph. 

In erecting the Blackwall Railway Mr. Cooke made 
the acquaintance of Mr. George Stephenson and Mr. 
George Bidder, and in 1842 Messrs. Cook and Wheat- 
stone inserted a series of advertisements in the 
Railway Times and other papers drawing attention to 
the merits of their invention. These circumstances 
eventually led to Mr. Cooke’s introduction by Mr. 
Bidder to Mr. John Lewis Ricardo, M.P., afterwards 
for many years Chairman of the Electric Telegraph 
Company, a gentleman by whose energy and enterprise 
the Company was created and led to a high pitch of 
prosperity. The first interview took place on the 
1st of October, 1845, and so prompt and decisive was 
their action that on the 17th of that month Mr. 
Ricardo and Mr. Bidder wrote a joint letter to Mr. 
Cooke accepting the terms he had proposed. 

The Company was registered on the 2nd of Sep- 
tember, 1845, and a provisional prospectus was issued 
shortly afterwards. 

The first directors were Mr. J. Ll. Ricardo, Mr. 
Sampson Ricardo, Mr. W. F. Cooke, Mr. George Bid- 
der, and Mr. Richard Till. An Act of Parliament was 
obtained on the 18th June, 1846, and they commenced 
business, in an imperfect manner, at their first offices 
at 345, Strand, where they educated their clerks, the 
system employed being the Cooke and Wheatstone 
double-needle instrument. 

The capital of the Company was privately subscribed 
by the directors above named, and it would appear that 
under the arrangements made with the patentees they 
received about £160,000 for their patents in money or 
value. This purchase included Mr. Cooke’s half-share 
of the London and Portsmouth Telegraph and the tele- 
graph to Slough. Out of this amount Professor 
Wheatstone received £30,000 in cash and £3000 for 
royalties then due, and Mr. Cooke received the re- 
mainder. I believe, however, that Mr. Cooke’s personal 
share amounted practically to about £96,000, of which 
the greater portion was in shares, many of which were 
subsequently disposed of at a loss. 

During 1847 the Electric Telegraph Company erected 
their central station at the end of Founder’s Court, 
Lothbury, the funds for this handsome building having 
been provided by Sir Samuel Morton Peto. It was 
formally opened on the rst January, 1848, and at this 
period 1514 miles of telegraph were either erected or 
in progress, 
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The business was not an uninterrupted success. On 
the first day they took about £20, but this amount 
steadily increased each day. 

The large hall was filled up with instruments from 
top to bottom, each gallery being appropriated to 
a different division of the country, and having a staff 
of clerks ready to receive and transmit messages. I 
believe at that time the cost of a twenty-word message 
from London to Glasgow or Edinburgh was about 
178. 6d.; to Yarmouth gs. 6d.; to Ipswich 5s. 6d.; and 
to Southampton 3s. 

It was soon found that they had over-rated the im- 
mediate capabilities of the telegraph traffic ; they had 
spent all their capital, and their expenditure greatly 
exceeded their receipts. It became necessary to effect 
a great reduction in their expenses, and on the 
27th March at one swoop they discharged about four- 
fifths of their clerks, who were, however, re-engaged as 
their prospects improved. 

The year which followed was one of great com- 
mercial disaster consequent on the French Revolution 
and the abdication of Louis Philippe. By the month 
of June, 1848, the operations of the Company had 
resulted in the loss of £3220 8s., and the whole 
undertaking might have collapsed had not Mr. Ricardo 
advanced money, and taken upon himself the burden 
of other shareholders, whose confidence in the Com- 
pany had ceased. They were at this time receiving 
about £100 per week for messages, and by December 
their actual loss had been reduced to 341 os. 11d. 

In January, 1849, they were able for the first time 
to speak direct without delay from London to Bir- 
mingham and Manchester. This was considered a 
great teleeraphic feat. 

In the year 1850 their gross revenue from all sources 
was £43,524 38. od., out of which they made a profit of 
£10,075 128. 3d. 

In 1851, the year of the Great Exhibition, their 
gross revenue was £49,866. In 1852, their receipts for 
messages amounted to £100 per day. In 1860, their 
revenue had increased to £214,245 78. 3d., and their 
profits to £69,711 148. 

The 30th June, 1868, was the day fixed for the 
transfer of the whole system to the Post Office Depart- 
ment of Her Majesty’s Government, but owing to 
various delays the actual transfer did not take place 
till the 28th January, 1870. 

Their receipts for the thirteen months ending on this 
date were £425,789 2s., and their profits £202,480 6s. 2d. 

On finally winding-up, the Company, in addition to 
interim dividends (which were limited by their Act to 
Io per cent per annum), the shareholders divided among 
themselves a sum of £2,938,826 gs. received from the 
Government, and a Trust Fund of £40,721 178., being 
equal to adividend of £292 1s. 3d. per cent upon their 
capital. 

The Electric Telegraph Company was not, however, 
allowed to pursue its way without opposition. In 
July, 1850, the British Electric Telegraph Company 
obtained their Act, their engineer being Mr. Edward 
Highton, and in the same year the Magnetic Telegraph 
Company was originated, their engineer being Mr. 
Charles Bright, and at first they employed the electro- 
magnetic instrument of Mr. Henley. 

These two Companies afterwards amalgamated and 
became a powerful rival of the Hiectric Telegraph 
Company. The United Kingdon Telegraph Company 
obtained their Act in 1861, their engincer | cing 
Mr. Andrews, and they also erected an cxiensive 
system of telegraphs, and intreduced the Hughes 
Printing Telegraph. 

The Electric Telegraph Company endeavoured to 
establish a practical monopoly by either opposing or 
purchasing the inventions of rival patentees, Among 
these the chemical printing telegraph of Mr, Alexander 
Bain dererves especial notice, Chemical telegraphs 
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were suggested at an early date, and in 1838 Mr 
Edward Davy patented a chemically-marking tele- 
graph of considerable merit, employing calico tapes 
moistened with iodide of potassium. In December, 
1846, Mr. Bain patented his system, and in addition 
to the use of an iron style resting on paper moistened 
with a solution of ferrocyanide of potassium, described 
the important principle of setting up the messages on 
perforated paper, a system which has done more to 
increase the capabilities of the telegraph than any 
other invention. 

That invention was exhibited to the Electric Tele- 
graph Company, and while being examined one of the 
regulating springs broke and allowed the instrument 
to travel round with uncontrolled speed. To their 
surprise they found that the whole message was 
visible, and had been transmitted correctly at the rate 
of several hundred words per minute, upon which they 

esolved to purchase the invention without delay. I 
believe Mr. Bain received £7000 for his patent and for 
the withdrawal of his opposition to their Bill. They 
employed the system of printing on chemical paper for 
some years, until it was eventually supplanted by the 
Morse inking system. Nothing, however, was done with 
the punched paper until Sir Charles Wheatstone intro- 
duced his very beautiful automatic printing telegraph, 
which is the most rapid system of telegraphing at 
present in ordinary use. 

The real capabilities of the Bain system remain, 
however, to be yet developed. The Americans have 
recently re-introduced it with startling results, and 
have shown that on ordinary circuits four hundred or 
five hundred words per minute may be readily trans- 
mitted by its means. 

When the capabilities of this system become 
generally known to the public, they will doubtless 
insist on enjoying the advantages to be derived from 
it, either in the form of lengthened messages or a 
lowered tariff. It appears to me, that in order to 
obtain the full benefits of telegraphic communication 
any reduction in the cost should be accompanied by 
the introduction of express messages, a species of mes- 
sage bearing the same relation to ordinary messages 
that passenger trains bear to goods trains. The cost 
of these messages should be at least five or ten times 
as great as that of ordinary messages, and they should 
be subject to the same rules of priority among them- 
selves as now exist, but they should in all cases take 
precedence of the ordinary heavy traffic. Without 
some such system much oi the celerity to which we 
are now accustomed will be lost amidst the enormous 
accumulation of work which must sooner or later fall 
upon the telegraphic system of this country. The 
Electric Telegraph is quite capable of transmitting 
a large portion of the business of the country which is 
now transacted by letter, and is being so employed 
more and more every day. If this expansion of traffic 
be accompanied by facilities for securing rapid trans- 
mission for important messages the pecuniary gain to 
the ‘‘ Post-office ’’ will be very great, while the benefits 
afforded to the commerce of the country will be 
enormous. 

. (To be continued.) 


Post-OrrrceE TrLecrapus.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
week ended the 13th February, 1875, and during the 
correcponding week of 1874 :—1875, 342,197; 1874, 
352,426; decrease in the week of 1875 on that of 1874, 
10,229. The large number of telegrams in the cor- 
responding week of last year was due to the general 
election._—-Week ended zoth February, 1875, and cor- 
responding week of 1874:—1875, 347,108; 1874, 
326,496; increase in the week of 1875 on that of 
1874, 20,612, 
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Slotices of Books. 


Introduction to Experimintal Physics, Theoretical. and 
Practical, dc. By Apvot¥ F. Weinnoup. London: 
Longmans, Green, and Co. 


Tus is a most excellent work, and worthy of the great 
house of Longmans. The author is Professor in the 
-Royal Technical School at Chemnitz, the principal 
manufacturing town—the Manchester—of Saxony. It 
is admirably translated and edited by Mr. Benjamin 
Loewy, and it is introduced by a valuable preface on 
self-culture and self-tuition in Physics, by Prof. G. C. 
Foster, F.R.S., of University College, and one of the 
Vice-Presidents of the Society of Telegraph Engineers. 
We have so recently urged upon all students of Elec- 
tricity the necessity of experiment, that it is a matter 
of great satisfaction to find a work so speedily pro- 
duced to meet the views propounded. There is no 
doubt that the only way to impress physical facts 
upon the mind of students is to make them experiment 
themselves, and to let them draw their own deductions 
from their own observations. As Prof. Foster says— 
“Jn any sound system of teaching, particulars must 
come before generalities; for unless a student has 
clear conceptions of individual phenomena, it is im- 
possible for him to understand their mutual relations, 
or the general conclusions that are based upon them.” 
Mere reading or listening, or seeing descriptions and 
experiments, are not enough; the student must expe- 
riment and observe for himself not necessarily all the 
facts of a science, but certainly those illustrating the 
main elementary principles upon which the science is 
based. Interest is thus excited, thought is stimulated, 
reflection exercised. Here is a book which gives the 
fullest and clearest descriptions of the mode of making 
the simplest apparatus at the least cost, and the pre- 
cautions necessary to enable the student himself to 
make the fundamental experiments in all the Physical 
Sciences, and in the elementary principles of Statics and 
Dynamics, on which Natural Philosophy is founded. 
The expensive ready-made apparatus of the instrument 
maker is as much as possible discarded. With very 
few exceptions, any one with a taste for mechanical 
occupations and a fair amount of handiness could— 
with patience, and by carefully following the directions 
given—make all the apparatus referred to in the book. 
Prof. Weinhold says himself :— 


‘* The most indispensable qualification for one who ; 


wants to make real use of this book is perseverance. 
Skilfulness in practical operations—such as the working 
of metals or of glass, or in actually making experi- 
ments—is only to be obtained through practice; and 
since it is impossible ior even the most carefully 
written instructions to provide against every mistake 
that a student can possibly make, personal experience 
must every now and then be the real teacher. When- 
ever anything does not succeed the first time, the stu- 
dent should try it again; but he should not try 
thoughtlessly, on the mere chance of better luck next 
time; he should endeavour, by careful consideration, 
to find out the cause of his ill success. The comple- 
tion of a piece of apparatus, or the success of an ex- 
periment, well repays the trouble spent upon it; the 
skill that has been gained in the process never turns 
out useless afterwards, and occasions arise in which 
even those whose chief occupations lie in quite other 
directions are able to recognise its value.”’ 

The book deals with the general properties of 
matter, Mechanics, and all the other “ics,” including 
Acoustics and Optics, Electricity, Magnetism, and 
Heat. The decimal (metrical) measurement is used 
throughout. That portion relating to the various 
motions of matter, especially the vibratory, is admi- 
rable. Names are avoided and history discarded as 
much as pussible, and thus the author steers clear of 


the Scylla and Charybdis of national jealousy and 
individual vexation. The illustrations are very good, 
and the excellent plan is adopted of giving the scale 
to which every diagram is drawn. The electrical por 
tion is perhaps a little behind the age; but this is 
perhaps owing to the fact that the age is rather too 
much in advance of the philosopher, for certainly 
practice in this science has shot far ahead of theory. 
Nevertheless, no student in any physical department 
should be without this much-needed book, not so 
much because it teaches him all that is worth knowing 
in Experimental Physics, but that it shows him the 
proper way to acquire a knowledge of that which ig 
known by self-tuition and self-help. 


Glectrical Science in GCnglish and Foreign 
dournals, 


Comptes RendusHebdomadaires des Séances del’A cademie 
des Sciences. Vol. lxxx., No. 4. January 25, 1875. 


On the Effect produced by the Application of Arma- 
tures to Perfect Magnets.—J. Jamin.—An intricate 
article, replete with mathematical investigations, best 
studied in the original. The conclusions arrived at 
are—(z.) If a single armature be placed to the north 
pole of a magnet it does not in any way modify the 
magnetic condition of the unarmatured south portion 
of the magnet. If now we consider the effect of ap- 
plying an armature to the magnet’s south extremity, 
we find that the magnetism is lost, but is acquired by 
the armature : this new distribution is in no way modi- 
fied if we pluck off and attach the armature on the north 
extremity ; hence, regard being had to these armatures, 
there is an absolute independence between the two 
halves of the magnet. (2.) The application of an ar- 
mature to one of the ends of a magnet provokes in it 
anew distribution, but neither diminishes nor augments 
its previous quantity. This fact does not appear di- 
rectly from experiment, since the armature seems to 
gain more than the magnet loses. The cause of this 
difference is the different magnetic conductibility of 
the steel magnet and of the iron proof plane with 
which the strength of the magnet is estimated. The 
process of obtaining this estimate consists in dividing 
the surface of the magnes¢ into small Squares, and the 
sum of the square root of the wrenching forces neces- 
sary to detach a “proof plane” from the centre of 
each of these squares measures the total magnetism. 

A note by H. Dueretet relative to the Electro- 
Chemical Resistance offered by Aluminium when used 
as @ Positive Electrode ina Voltameter. He Says—‘*A 
water-voltameter (containing acidulated water, plati- 
num, and aluminium plates) in communication with 
the poles of a battery disengages hydrogen at the 
negative electrode, aluminium. If the current is re- 
versed the water is no longer decomposed, and the 
current becomes excessively feeble. This phenomenon 
is produced instantly, however rapidly the currents are 
changed.”’ M. Ducretet constructs, upon this principle, 
a liquid rheotome, permitting the passage of currents 
in one determined direction only, and points out the 
applications of such an apparatus to telegraph lines, 
electric bells, the explosion of mines, &e. 


Les Mondes. Vol. xxxvi., No.2. January 14, 1875, 
Contains a long biography, by M. Dumas, of the 
eminent electrician M. Auguste De la Rive, and no 
other articles in any way touching upon electrical and 
telegraphic sciences. 
No.4. January 28, 1875. 


Electric Light.—lIt appears that at the present time 
experiments are being carried on in Paris, for the 
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Russian Government, respecting the projection of 
electric light to great distances. The light is placed in 
a kind of box made from a large iron tube, 1°20 metres 
in diameter and o‘g0 metre long. The front opening 
contains a lens, 1°15 metres diameter, which com- 
pletely closes it; the other end is closed by a 
copper lid supporting a reflector. In this lid two 
peep-holes—similar to those in the stereoscope—are 
arranged, by which to examine the luminous focus. 
The range of this apparatus is more than 15 kilos. 


(nearly 10 miles), and at that distance objects included | 


in the luminous cone are tolerably lighted up. The 
distance of the carbon-points is regulated by clock- 
work, 
No.5. February 4, 1875. 
Camacho’s Concentric Tube Electro-Magnet.—Already 
described in our columns (vol. ii., p. 342), to which we 
refer our readers. 


New Electric Light (discovered by M. Ladygene, and 
of which particulars were detailed in vol. il., p. 202, 
of this Journal), has been deemed of such importance 
by the Russian Academy of Science that they have 
awarded him the Lomonossow Prize. 

Annalen der Physik und Chemie, von J. C. Poggendorf. 
1874. No. Io. 

On Electric Currents produced by the Non-simulta- 
neous Immersion of I'wo Copper Electrodes in Various 
Liquids.—G. Quincke. 

Tanchaee: :—On the Presumed Relations between Ca- 
pillary and Electric Phenomena. 

Preliminary Experiments with a Magnetised Copper 
Wire.—B. Stewart and A. Schuster. See Trex. Jounn., 
vol. 1i., p. 193- 

On the Question of the Duration of Propagation of 
Magnetic ‘ Actio in Distans.’’—H. Herweg. 

On a Modification of the Electro-Magnetic Rotation 
Experiment.—H. Herweg. 

Comparison between Electric Machines. M. Mascart. 

Measurement ‘of the Electro-Motive Power of Voltaic 
Batteries in Absolute Units.—A. Crova. See Trt. 
JouRN., Vol. li., pp. 204, 277. 

Induction Action of Magnetic Rods of Unequally- 
Hard Steel.—hL. Kulp. 

ING. 71. 

Thermo-Electric Studies.—K. Budde. * 

Checking of the Torsion Vibrations of Wires.—H. 
Streintz. 

On Galvanic Resistance to Conduction.—H. Herweg. 


Wo. 32. 


Experimental Investigation on the Behaviour of Non- 
Conducting Bodies under the Influence of Electric 
Forces.—. Boltzmann. 

On the Play of the Electrophorus ilachine, and on 
Double Influence.—P. Riess. _ 

Criticism in Electro-Dynamics.—H. Helmholtz. 

Conduction of a Current by Metailic Sulphides.—f. 
Braun. : pn 

Remarks concerning the Theory of Klectricity.—R. 
Edlund. oe 

Remarks on an Electro-Dynamic Experiment.—F. 
Zoliner. F. Lippich. . 

Bunsen’s Carbon-Zine Battery made Self-Evacuative. 
—A. Gawalowski. 


Revista de Telégrafos. No. 24, Anno xiv. 
December 15, 1874. 

The “ official section ’ contains a decree authorising 
the construction of a submarine telegraph connecting 
San Sebastian with Fuenterrabia. . 

The members of the telegraphic staff of Cuba and 
Puerto-Rico have addressed a memorial to the Minister 


arising in those islands are supplied by telegraphists 
from Spain, and that thus their prospects for promo- 
tion are practically extinguished. » 

The non-official portion contains a paper on the 
method of testing the electric condition of submarine 
cables, extracted from the work of A. L. Ternant on 
Submarine Telegraphy, with notes by T. Picco. 

The Minister of War is about to employ the noc- 
turnal optical telegraph of D. Enrique Bonet in the 
campaign in the north. 

The Government of the United States of Colombia, 
which undertook in 1864 the construction of its tele- 
graphic system, possesses now 1600 kilos. of lines in 
service, uniting the capital with the principal cities of 
the north of the Republic, and with the port of Buen- 
aventura on the Pacific. At that port the above- 
mentioned net-work of lines are to be connected with the 
submarine cables of the west coast of South America 
to Peru and Chili, which, ascending northwards as far 
as Panama, will meet there the system of communi- 
cations established between America and Europe. 

The steamer Vandalia, of Hamburg, caught with its 
anchor the cable from Jamaica to Colon, on the 4th of 
November last, causing a damage of small importance, 
which was quickly repaired, without the service of 
this important line having suffered any serious inter- 
ruption. 

The Fanfulla, speaking of the meeting held for 
erecting at Bologna a monument for the illustrious 
physicist L. Galvani, says that the designs given in 
were twenty-three in number, the jury deciding in 
favour of the young Roman sculptor Cencetti. The 
artist has selected the culminating point of the scien- 
tific life of Galvani, in which the immortal Bolognese 
is attentively watching the electric phenomena mani- 
fested in the movements of the frog. The expression 
of the face and of the whole body reveal the anxiety 
of the man of science and the emotion produced by a 
great discovery. 


Journal Telegraphique. Vol. ii., No. 36. 
December, 1874. ; 

Continuation of Schwendler’s General Theory of 
Duplex Telegraphy, of which we have already given 
the author’s principal conclusions. 

New Lightning Protector for Telegraph Lines (Lemas- 
son System).—Among the different lightning protectors 
invented to protect telegraph lines, one of those most 
used is formed of two plates furnished with points 
and insulated from each other, one plate being tra- 
versed by the line current, and the other placed in 
communication with the earth. So long as atmo- 
spheric electricity is moderate the current goes through 
the first plate only, but when excessive it runs to 
earth through the points and the second plate. M. 
Lemasson proposes to render such a lightning pro- 
tector of greater efficiency. He places a tube inside 
a conducting mass, provided with 100 transverse 
striates, and in immediate contact with earth. A cy- 
linder communicating with the line occupies the centre 
of the tube, but does not touch it, and is provided 
with 40 longitudinal striates. By reasen of the 
different direction of the striates, 4000 crossings are 
obtained,—uniformly distant } a millimetre from each 
other,—and these crossings may be regarded as so 
many points. Hence, although measuring only r deci- 
métre in length by 4 centimetres wide and broad, 
M. Lemasson’s arrangement, though much smaller, is 
more efficient than that in ordinary use. An im- 
portant addition to the apparatus is the insertion of a 
pipe (furnished with a stop-cock) to the air-space be- 
tween the ‘‘ tube”’ and the ‘‘ conducting mass,” so as 
to rarefy the air, and thereby diminish the resistance 
offered to the discharge of excessive atmospheric elec- 


for Transmarine Affairs, complaining that vacancies tricity. 
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TELEGRAPHIC COMPETITION. 


TueE sounds of telegraphic warfare that are wafted 
across the Atlantic appear to us, on this side, lke 
history repeating itself. We have seen the same 
phases of determined opposition, we have suffered 
from the same causes, we have surmounted the 
same troubles, but we have landed on safe shores, 
and can survey with untroubled minds the serried 
ranks of the opposing forces. Competition is a 
thing of the past in inland telegraphy; it is left 
to our Submarine Commercial Companies. 

It is one of the misfortunes of success to excite 
envy and rivalry. No one can watch profit without 
desiring to share in it. The early losses and disas- 
ters of the first telegraphists in this country were 
no sooner recovered, and the enterprising specu- 
lators showed their heads above water and began 
to profit from their speculations, than rivals 
sprouted up to rob them of their rewards by under- 
bidding them to the public. Delirant reges plectun- 
tur achivt ; but in this case the people had the best 
of it, for competition meant lower tariffs, and lower 
tarifis meant the public benefit. The Electric 
begat the British, the British begat the Magnetic, 
and these begat the United Kingdom, et hoc genus 
omne, until a wise and paternal Government stepped 
in, swallowed the whole, and begat the uniform 
shillmg. Our American cousins are familiar with 
telegraphic enterprises and telegraphic compe- 
tition, but now the combatants are practically re. 
duced to two powerful companies—the Western 
Union and the Atlantic and Pacific. The latter 
are the assailants, and have commenced the battle 
by reducing the tariff from 40 cents to 25 cents for 
ten words, between New York and Washington 
and other places. The enormous area of the 
United States precludes a uniform tariff: hence 
they have a 25 cents, a 40 cents, and a 60 cents 
tariff, with 2, 3, and 4 cents for each additional 
word. The Western Union have followed suit, and 
to the same extent. Both companies are relying 
upon duplex, quadruplex, and automatic system 
for despatch and the means to accommodate the 
extra business anticipated. Both parties are said 
to be bitterly hostile, and bent on performing that 
operation familiarly known to us in the story of 
the Kilkenny cats. The longest purse will perhaps 
win. The Western Union Company have just 
secured a million from the London market, whigh 
will materially aid their operations. Congress is 


also very active in discussing telegraphic projects 
in connection with the Government, and it will 
probably end—as it has in Great Britain—in the 
establishment of a national telegraph. Of course 
the telegraphic fraternity and press in America are 
opposed to this movement ; so were we in England, 
but we were beaten, and we are not sorry for it. 
We have cheap Telegraphy; we have wonderful 
facilities everywhere, especially to the press; we 
have great despatch in the transit of messages ; 
and we have a decided improvement, in every 
shape and form, in the transaction of telegraphic 
business. But, say the opponents to Government 
absorption in America, it does not pay—no national 
telegraph pays. True it does not pay as acom- 
mercial speculation, carning handsome dividends ; 
but who wants it to pay as such? Again, they say 
estimates have been exceeded ; but they forget that 
the business has also exceeded the most sanguine 
estimates. If all the claims that remain out- 
standing against the British Government—prepos- 
terous as they are—be paid in full, what does it 
amount to? ‘The nation will have paid about five 
shillings per head for their telegraphs,—and who is 
there who has not saved this in the economy 
effected, the convenience acquired, and the despatch 
assured by the new system? There is not a reader 
of a penny paper who is not benefitted by the 
change, and the inhabitants of sparsely populated 
districts would never have been brought within the 
range of civilisation but for its means. Moreover, 
there is the feeling in the public mind that the 
telegraphs are its own, and it has a control over 
their working,—nor does it fail to let this control 
be felt, either through the press or in the House of 
Commons, when anything goes wrong. The na- 
tional system of telegraphs in England—like the 
Post-Office, with which itis allied—is the most closely 
supervised department in the world, for the eyes of 
its master—the public—are everywhere. It is 
therefore bound to work well, and it unquestionably 
does so. American telegraphy will not be Satis- 
factory until it is in the same category. 


THE VOLTAIC BATTERY. 
A Coursz oF Six Lecrunss, 
By Dr. JOHN HALL GLADSTONE, F.R:S., 
~  Fullerian Professor of Chemistry, Royal Institution. 
DELIVERED AT THE Roya Institution or Great 
Brirain.—CuHRrisTMas, 1874-5. 
(Continued from page 53.) 


I suourp like to show you now the decomposition 
of other substances. We may take the wires a long 
way from the decomposing cells. I do not myself 
know where the batteries are which are connected 
with these wires, but they are a good way from this 
table at anyrate. We can bring the power up into 
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this room, and here we can produce decompositions 
just similar to those which I showed you taking 
place at the last lecture, We will have a represen- 
tation upon the screen of some decompositions of 
metallic salts. We might go, if we pleased, through 
the whole range that we took at the last lecture, 
and show the reduction of silver, and copper, and 
tin, and bismuth, and gold, and any other salts ; 
but I think we will confine ourselves to three 
metals, We will take lead first of all, and we will 
see how it will behave. We have asmall cell with 
flat sides, and we have the two poles of the battery— 
the ends of the two wires—in the solution. You 
see them sticking up. JDirectly the galvanic 
power is put on we shall see that the lead salt is 
decomposed, and we shall get crystals similar to 
those which we had before. There are the crystals 
of lead growing very large, as you saw them in the 
lead tree. You will understand that they only 
appear on one of these poles. The lead, which is 
the positive element, goes towards the negative 
wire, and there the crystals stretch across. Here 
we have one of these leaves put sideways towards 
us, making its way very rapidly. Here are others 
turning in various directions, and, at the same 
time, seeking the positive pole. If they came 
actually to touch the two poles, then the currents 
would go through the metals themselves, and we 
should have no more decomposition; but we ought 
to be able to reverse the current, and let it go the 
other way through the liquid. We ought then to 
have the metal appearing on the other pole. 
Ought we not? Let us see whether it does so. 
Now the current is reversed, and we ought to see 
the growth of crystals from the opposite pole, and 
at the same time the bubbles appearing where the 
crystals had been before. [After a few seconds the 
action became manifest.] Look at this strange 
sort of spiderlegs appearing. Here is a bunch of 
very respectable crystals at the bottom, but these 
long thin things twist about above. This one is 
going in avery straight methodical business-like 
way right across, and will soon reach to the other 
side. Now we have the oxygen appearing on the 
other pole, but we have no time to watch it any 
longer. 

Now let us have tin. You recollect the tin—how 
it was built up, having the appearance, not so much 
of fern leaves, but of leaves that were at right 
angles one to the other. 

In the meantime, while this is being prepared, I 
may show you what I have not showed you already— 
that we get hydrogen from water by means of this 
zinc foil covered with spongy copper. If I take a 
light we shall find that the hydrogen will burn. 
[A light was applied, and the hydrogen which had 
been collected burnt with a slight flash. | 

Now I hope we shall be able to see the tin 
forming. Itis a curious thing for you to observe 
that these crystals have all the same form as they 
had the other day. You may remember that when 
I showed them to you before there was no galvanic 
battery at all. We were only dealing with a zine 
plate and a solution of tin. There was, in fact, a 
galvanic or voltaic cell, but it was a self-formed 
cell. ~[Upon a current being passed through the 
solution of tin, a rapid deposition of tin crystals 
from one of the poles took place. | 

We will have another experiment of the same 
kind. We will try silver and see what crystals it 


gives us. Here are the two wires for the display 
of silver. You recollect the former appearance of 
silver crystals. In this case there is a growth on 
both poles. We have here the silver crystals 
forming on one side, but on the other side we have 
a growth of crystals too. They are differently 
shaped, and if you saw them properly in a micro- 
scope you would see that they were black crystals 
of oxide of silver. 

Well, these are beautiful things to look at, and 
beautiful things to think about, and this strange 
growing—nature’s first attempt at architecture, if 
we may call it so—reminds me very often when I 
look at it, of a story in a good book which I hope 
all of you are fond of reading, and which tells about 
the building of a great temple, and how all the 
timber and stones were prepared at a distance from 
that temple, and not at the place itself. We read 
how the cedar came from Lebanon, and other timber 
from elsewhere, and how the wood and stones were 
all got and squared according to the plan of the 
Great Architect; and how, when these things were 
all prepared at a distance, the materials were all 
brought together at Jerusalem by seventy-thousand 
strangers, who were captives, and who were made 
bearers of burdens. And we read that there was 
neither axe nor hammer, nor tool of iron heard 
during the progress of the building. Now this 
seems to me to be something like that. Here we 
have a beautiful building taking place before our 
eyes; but who are the invisible workmen, and the 
seventy-thousand carriers of burdens? We can 
see something of the plan. The design—the in- 
tention of the Great Architect in this case—is plain 
enough; but by what agency does he work ? 
Clearly, in this case, we must trace the effect to a 
great extent by the imagination. We cannot see 
what it is that bears this invisible tin, and lead, and 
silver, or how it is carried along through this 
liquid. I tried a gross way of showing you this 
by means of balls two days ago, and we can possibly 
imagine how the metal may be carried all through 
the liquid and deposited in the right place, to build 
up these beautiful crystals in all their elegance. 

I should like to show you some more decomposi- 
tions of liquids, though I have hardly time to do 
so. I have here, however, a solution of sulphate 
of soda, and it is coloured with a little cabbage 
water. On passing a current through it, we see 
that a decomposition takes place, the sulphuric 
acid going to one side, and the soda to the other, 
and this is made evident by the change of colour. 

But I want to speak of some of the great dis- 
coveries that have been made here in this house 
upon this matter. A good deal of the work of 
electro-chemistry has been done in the laboratories 
of this institution, and the names of Davy and 
Faraday are associated with it for all time. As for 
Davy, when first this power was made known, 
and when the voltaic pile was brought over to 
this country, he set to work, and soon began to 
decompose one thing after another, performing 
such experiments as I have been showing you— 
experiments with salts and experiments with 
metals, endeavouring to split up one thing after 
another, and often succeeding in doing so, and making 


some of the most brilliant discoveries. And Faraday 


afterwards followed in -his steps, and showed that 
this decomposition was very regular—that it was 


connected with the chemical decomposition that 
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was going on in the cell—and that, iu fact, as I 
have putin the notes of this lecture “ the quantities 
of chemical elements separated by means of the 
same amount of voltaic force stand in a constant 
relation to oue another, namely, that of the chemical 
equivalents.” He found that there were regular 
numbers governing this electrolytic decomposition. 
For instance, if he got one part of hydrogen by 
decomposition, he could get with the same force 
108 parts by weight of silver, or roo parts of 
mercury, or 32 parts of capper. That is, the same 
force which would set free 100 parts of mercury 
would set free only 32 parts of copper. And so on 
with all the other elements. Of magnesium there 
would be only rz parts set free. This is one of the 
most wonderful laws which was discovered by 
Iraraday in this institution, and which connects 
together galvanism and chemistry, in the most 
indissolubie bonds. 

Now I want to show you in the remaining five 
minutes some of Davy’s most remarkable experi- 
ments in decomposing substances. He thought 
that if we could separate metals so easily from their 
salts, as you have seen in the case of lead, and 
silver, and tin, we could decompose ail salts, and 
he asked himself whether there were not a great 
number of things which were considered to be 
elements, but which were really compounds, and he 
* thought that he might be abie to tear a metal out 
of them if he could get a sufficiently larger amount 
of force. So he took all the force he could obtain 
from all the batteries he could get together, and 
worked away at the different substances that he 
supposed might be compounds. Among them were 
potash and soda. Nobody had decomposed these 
alkaline earths before, and nobody knew that they 
were like the ordinary oxides, such as oxide of 
zinc, oxide of iron (iron rust), or oxide of copper ; 
but he thought that they might be such oxides, and 
' that if he was to try them he could succeed in 
getting a metal out of them. I repeated some of 
his experiments at this table in preparing this 
lecture, but though they succeeded the results were 
not visible at a distance. I will show them to any 
of you afterwards, if you wish to see them. By 
passing the current from the battery wires through 
damp potash, he was able to get out of it a metal 
which is called potassium—the metal which I have 
here. It is a very soft metal, which looks some- 
thing like lead, but it is much softer than lead, so 
that I can squeeze it between my fingers like putty. 
It is also a very ight metal, and will float on water, 
and it dees something else than float when it is 
thrown upon water. It takes fire, as you see, and 
burns with a rose-coloured flame. Davy produced 
another metal—sodium—from soda, which is very 
much like potassium in its qualities. He also 
obtained potassium combined with mercury. He 
tried then the volatile alkali which we call am- 
monia, and he got the elements of it to combine 
with mercury tvo. I will show you this, as it can 
be made visible to the audience. I have a small 
quantity of mercury at the bottom of this vessel, 
and I can pass a current up through the mercury, 
and then through a solution of chloride of am- 
monium. We will look at the result after a minute 
or two. This discovery of potassium was, perhaps, 
Davy’s most important discovery. He recorded 
the various steps in his note-book which I have 
here, and this of course isa very precious dacument. 


He describes the most conclusive experiment thus: 
‘When potash was introduced into a tube having 
a platinum wire attached to it, and fused into the 
tube so as to be a conductor, t.e. so as to contain 
just water enough, though solid—and inverted over 
mercury—when the platinum was made negative, 
no gas was formed, and the mercury became 
oxydated, and a small quantity of the alkaligen was 
produced round the platinum wire, as was evident 
from its quick inflammation by the action of water. 
When the mercury was made the negative, gas 
was developed in great quantities from the positive 
wire, and none from the negative mercury; and 
this gas proved to be pure oxygen.’ D. vy makes 
in his note book a drawing of the arrangement of 
the apparatus, and then he writes at the end of the 
account ‘‘ Capital experiment, proving the decom- 
position of potash.” <A capital experiment it was! 

Now you see how largely this mercury has 
increased in volume. It has swollen up through 
its combining with some of the elements of the 
chloride of ammonium. It is not only growing, 
but I can turn it out into some other vessel, and 
show you what sort of stuff we have got. You see 
it is not mercury such as it was betore. It is a 
buttery material, which I can handle much more 
easily than I could handle mercury. If I had 
taken potash instead of ammonia salt, I might have 
made a combination of mercury and potassium. 
You see I am employing the old alchemical term in 
saying ‘“‘ mercury,” instead of “‘ quicksilver.” Here 
I have mercury and sodium combined together, 
and we will pour upon it some of this chloride of 
ammonium, and see whether we do not get this 
curious compound by another kind of action. [A 
voluminous soft ‘ buttery ” amalgam was the result 
of the mixture. | 


ON THE 
SONSTRUCTION AND MAINTENANCE OF 
LIGHTNING CONDUCTORS. 
By R. FRANCISQUE MICHEL, 
(Concluded from p. 46.) 


Eanru contact (prise de terre), properly so called, is 
the perfect and intimate contact that should exist 
between the end of the conductor and the ground 
or common reservoir. An early method of making 
earth contact consisted in multiplying the iron bars 
attached to the end of the conductor, and plunging 
them for some diameters into well-water. Theo- 
retically, if the join:s are well made, and the parts 
(kept clear) are immersed deep into the well, this 
arrangement is suflicient; but, if long neglected, 
this part of the system should be re-made. Besides, 
and [ insist upon this point, one must never be 
contented with mere water contact; a soil well 
diluted in all seasons is far preferable. 

To attain this end, it suffices if, as M. Viollet-le- 
Duce has done with his mansion at Pierrefonds, we 
penetrate into the moist ground to a certain depth 
one or several metallic branching stems connected 
with the conductor. On this principle a strong 
grating furnished with points has been constructed 
to be sunk into the bottom of wells. M. Callaud, 
of Nantes, in a recent pamphlet, describes an 
arrangement which he uses, in which the con- 
ductor is terminated by a kind of galvanised iron 
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erapnel placed in a sort of wicker basket, filled 
with fragments of coarsely pounded coke. In 
principle this idea is good. With the desire, how- 
ever, to increase the surface in contact with the 
humid earth as much as possible, I propose to 
employ the galvanised grating or harrow first men- 
tioned, and of which Fig. 7 is a sketch. My plan 


Fig. 7. 


i 


SUF WF FT MEF 
DT BT WT ET 


is to place it between two layers of horn embers 
(charbon de cornue), which are denser than water ; a 
first layer being placed at the bottom of the well, 
and the harrow forcibly sunk into it. The jointing 
of the conductor with this harrow should be made 
with all possible care, and embedded in a little 
heap of melted zine. 

When a sheet of water is at hand, the lightning 
conductor thus arranged will be in the best possible 
condition ; but when far away from wells, ponds, 
or streams of water, one is limited to the moistest 
part of the neighbouring ground, and there to bring 
the conductor, and give it at that place the greatest 
possible development by means of suitably arranged 
ramifications, terminating at the feet of trees. In 
default of being able to do better, this ‘‘ earth” may 
be considered as sufficient. In a town, making of 
“earth” for the lightning-conductors of public 
monuments will not present any difficulty. Main 
water-pipes and gas-pipes offer large metallic 
surfaces. It is therefore simply needed to fix the 
conductor to one or the other, or better still, to the 
whole pipe system, in order to establish good com- 
munication with the common reservoir. In some 
cases sewers may be utilised. 

For a certain number of years, galvanised iron 
wire cables have been used for conductors instead 
of iron bars. Considering their flexibility, their 
erection is more easy, especially for clock towers 
and buildings, whose exterior access is difficult, or 
where architectural details are very numerous and 
varied; very considerable unsoldered lengths may 
also be obtained. Considering their pliancy, all 
dilatation will be resolved into curvatures of small 
radii, without decreasing the hold of the hooks; 
lastly they are galvanised, a quality not found in 
the iron bars of a certain length. These are real 
advantages. Nevertheless the following precau- 
tions must be taken:—It is necessary that the 
cable be under the same conditions as a bar of 
iron, that is to say that over its whole length the 
electricity divides itself between all the wires of 
which it is composed. Now, the wires are not 
united rigorously enough for their lateral contact to 
be sufficient. Consequently, at the contact of the 
stem with the conductor, the latter should be let 
into and soldered into a special piece of iron, and 
pinned and fixed, as already described in Vig. 3. 
On making a splice, care must be taken to cover it 
with solder. If one of the wires composing the 
cable breaks, it should, after being replaced in 


should be similar to its juncture with the stem, and 
afterwards surrounded with melted zine. 

M. Callaud, in his pamphlet, explains a method 
of tying to the stem which I absolutely reject. It 
is to worm the base of the stem, to surround it with 
a loop made from the cable, and to fasten this loop 
by a bolt. M. Callaud’s cable is of copper; the 
contact of copper with iron will occasion a rapid 
oxidation of the latter metal; it will be in vain to 
tighten the bolt, for this joint will present a resist- 
ance more and more considerable. As a general 
rule the pieces composing lightning conductors 
should not be simply placed in juxtaposition or 
bolted together; all the joints should be covered 
with a layer of solder at least one millimetre thick. 

Manifold are the questions whether, when there 
is a real advantage in using a metallic cable instead 
of iron bars, the cable should be of iron or red 
copper. By virtue of the differences of conductivity, 
a conductor of galvanised iron, 2 ¢.m. diameter, 
may be replaced by one of red copper wires half 
the diameter. But then the cost will be much 
more; besides copper, much less resisting than 
iron, in a mechanical point of view, undergoes with 
rapidity under the influence of electric currents and 
atmospheric variations, both a kind of disaggrega- 
tion and temper, rendering it fragile and brittle— 
i.e., in a very short time its primitive solidity is 
much altered. Lastly, it will always be inconvenient 
to employ for lightning conductors two metals 
(copper and iron) in close contact, since upon the 
latter metal oxidation will be produced. Whena 
difficulty is met in using iron bars, I think it will 
be preferable to make a cable of iron galvanised 
wire; and in every case a diameter of 20 m.m. 
will be sufficient. 

I will now examine two opinions broached by 
M. Perrot. (t.) Should the number of points at the 
summit of every lightning conductor stem be 
multiplied? (2.) Ought the large metallic masses 
included in the construction of a building to be 
united to the conductor ? 

(x.) Experience teaches that, on the approach of 
an electrified cloud, the more points there are 
the greater (within a certain limit) will be the 
neutralising effect. When a stem, according to old 
usage, has but one point, it acts only in one direc- 
tion. But if there is a large number of stems 
branching in all directions, the preventive effeet 
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position, be soldered at the point of fracture. | will be considerably incr i emer 
! ‘ y increased. This arrangement 
Lastly, the juncture of the cable with the harrow may be easily carried out by having the onda 
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conical-trunk copper arrow on the top of the stem 
melted down and fashioned so that, at about half 
its height, it will present a tolerably distinct circular 
swelling. Into this swelling let arrows be fixed, 
inclined at each side of the horizontal plane to an 
angle of 45°, as in fig. 8. 

By using six arrows or points for each inclination, 
there will be twelve alternately in each direction. 
Radiating in all directions they will hasten the 
neutralisation of the electrified cloud; and, in the 
event of a discharge, the discharge, by dividing 
amongst them, will prevent their fusion. 

(2.) M. Perrot considering it necessary to isolate, 
With great care, lightning conductors from metallic 
masses which form part of the building, recom- 
mends the use of a glass insulating ring. _Now the 
elementary laws of physics prove clearly that, when 
a lightning conductor is in action, we may freely 
approach it and even touch it, since all the electric 
fluid runs through it alone. There can, therefore, 
be no inconvenience if we bind the conductor to 
these metallic masses: there is found, on the con- 
trary, a great advantage therefrom; for these 
masses being in connection with the earth them- 
selves, give a certain amount of preveutive effects ; 
besides, if we assume as an extreme case that they 
are struck, being in communication with the earth, 
the building will be saved. 

From M. Melsen’s experiments, it appears that 
Ohm's laws* are equally true when electricity of a 
high potential is concerned. He considers there- 
from a great advantage is obtained in multiplying 
the number of conductors, at the same time to give 
to each a smaller section, until only a. simple 
wire of stout diameter may be used. He likewise 
recommends as much as possible that the points 
should be multiplied around the building, so as to 
make it a veritable aigrette. That gentleman also 
enunciates the following rule :— 

All metallic pieces of tolerable size should be put 
in communication with the lightning conductors, so 
as to form closed metallic circuits, that is to say by 
two points, or at least to two conductors. 

By metals he means those which are not in com- 
munication with the common reservoir, as, for 
example, when they are found near the ground. 
For want of the ability to carry out this rule, the 
junction of the metallic masses should be eflected 
as near as possible to the soil. 


HOLTZMAN’S SYSTEM OF UNDER- 


GROUND TELEGRAPH LINES. 
By J. F. NIERMEYER, 


Sub-Director at the Central Telegraph Station at Amsterdam, 
olland. 


Tue want of underground telegraph lines has been 
felt since telegraphing commenced. Every telegraph 
book and periodical contains lamentations about 
inconveniences attending the overhead system, and 
the high cost of continual repairs and maintenance. 
A thoroughly good and cheap underground system 
will accordingly replace advantageously the de- 
fective overhead system. 

Mr. A. Holtzman, at Amsterdam, Holland, has 
done a great deal in this way. 

Finding almost all the qualities of gutta-percha 


* The laws of the distribution of electric currents in conductors, 
and the laws of derived currents, 


the wires. 


in a bituminous compound named brat liquide, not 
to be confounded with other bituminous compounds, 
he has spent a great deal of money in making experi- 
ments with it on a large scale, first to replace the 
gutta-percha by his compound, and afterwards 
to use it as a protection for a very small and 
consequently cheap size of gutta-percha wires. 

The method of constructing lines in the open air 
by bending copper or iron wires in cast-iron gutters, 
and filling them up afterwards with melted com- 
pound, proved itself too much dependent on weather 
and temperature. 

The experiments of fabricating telegraph cables 
with the compound succeeded perfectly well, but 
the expedition of the cables being too difficult, that 
mode of exploitation was abandoned, and the studies 
were continued in another direction. . 

A good underground line should be almost ever- 
lasting, and therefore care had to be taken to haye 
the outer protector made of a strong, tough, 
durable material. The interior protector must be 
invariable, elastic, insulating, air- and water-proof, 
not subject to chemical influences, and not acting 
chemically on the insulating material with which 
the conducting wires are covered. The gutta-percha 
coverings must be of a size sufficient for a goo 
insulation among the conducting wires, and by 
those covering: a sufficient distance to prevent 
galvanic induction should be maintained among 
If necessary, a single or double tape 
could make the distance longer. For outward 
protector were chosen gutters ot strong, thoroughly 
creosoted firwood, it being proved by the experiencé 
of half a century that wood is the most strong and 
invariable of all substances. aca cals 

The compound should increase the insulation of 
the conducting wires, protect them against desicca- 
tion by surrounding them everywhere, and never, 
under any circumstances, must it be given to 
hardening and consequently breaking or splitting. 
The brai liquide possesses all those qualities, as 
has been attested by many experiments. It 
melts at a temperature of 70° to 80° Celsius, and 
remains plastic even at 15° under zero. 

Very interesting experiments have been made 
by chemical men to examine if ever the com- 
pound can in any way injure the gutta-percha by 
influencing chemically on it. It is found that by 
coal-tar distillation the nuisible substances are 
extracted first, and if perchance there should be 
left a little of them, they will be so much mixed up 
with and dispersed in the compound as not being 
able to give any nuisance. 

For having a fair trial, 60,000 metres of gutta. 
percha wires No. 7, making a line of twelve wires 
at 5000 metres length have been put, without being 
taped, in gutters filled with melted compound. 
Finished in August, 1873, this line still shows a 
perfect insulation, while the compound and the 
gutta-percha are both in a very good state. A 
second experiment has been taken with several 
gutta-percha wires iaid in a solution of 50 per cent 
brai liquide, and 50 per cent oil of creosote. After 
having remained two years in this compound, the 
gutta-percha is entirely unchanged, 

If, nevertheless, there could remain any doubt on 
this subject, very reliable and, easy means are left 
to protect the wires against all possible corruption 
by tar oils. I will gladly give information to any- 
body who wishes to know those means, 
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The materials being known, a short description 
will do for knowing all about constructing the lines. 

After having dug a ditch of about 30 English 
inches deep, the gutters are placed as much as 
possible horizontally on the bottom of it and 
steadied ; when necessary, at intervals, by a piece 
of wood. ‘Che joints are made by bringing the ends 
of the gutters towards each other in a block of 
creosoted wood carved out for that purpose, and by 
strongly nailing them on the said connecting block. 
Afterwards the gutters are filled with liquid, 
Holtzman’s compound, melted in iron tubs. 

The compound being cooled down to 30° or 40° 
Celsius, the wires or cables (covered or not 
with the anti-oil substance) are put in the com- 
pound and covered with it. The compound then is 
still sufficiently liquid without being able to injure 
the gutta-percha. The best and easiest way of 
knowing the temperature of the compound is 
putting the hand in it. 

Care must be taken to have the gutters filled at 
once before laying the wires in them. The wires 
then are put in and surrounded on all sides with 
the compound. This done, the coverings are 
strongly nailed on the gutters, the ditch is re-filled, 
and the work is finished. 

As the invariably tough and plastic compound 
gets a strong hold of the strong and indestructible 
gutters, injuries to such a line cannot possibly 
occur. Against sinking away and breaking in a 
swampy soil, precautions must be taken; besides 
these cases, only a volcanic eruption can injure 
it. 

The line of 60,000 metres near Amsterdam is put 
in a very bad swampy soil; nevertheless splits do 
not occur. 

No. 5 of the Journal Telegraphique of Berne, 
dated 25th March, 1870, contains a description of 
experiments taken in Cologne, with underground 
cables. Speaking of the bitume which had been 
covering the cables about fourteen years, it was 
mentioned as being stone hard (dur comme la pierre). 
I believe this is just what should be avoided for tele- 
graphic purposes. If the said cables were buried 
very deep, they may perhaps not have been shaken 
by riding above them, but the bitume growing so 
very hard. Ithinkit very much subject to breaking 
or splitting, which will be.always a very dangerous 
evil. As aforesaid, the Holtzman’s compound can 
not grow hard nor split, because it is shut up in the 
gutters, and this is doubtless a very valuable 
quality of the system. 

A second advantage is the opportunity of in- 
creasing the number of conducting wires at little 
more cost. The price of the Holtzman lines is 
much lower, as that of the cable system. With a 
‘line of fourteen wires it differs more than half of 
the price; when increasing this number, the 
difference becomes too great for comparison. Fvery 
one can calculate the amount of what an under- 
ground line costs. ‘The prices of creosoted wood 
and gutta-percha wires are known everywhere; the 
compound costs fifty shillings a 1000 kilos. A 
cubic metre of compound weighs 1240 kilos. 

Other costs as for digging a ditch and re-filling it, 
putting the gutters, melting the compound, filling 
the gutters, laying the wires in them, and putting 
the coverings, can be also easily calculated. Twelve 
labourers can construct daily about 200 metres of 
line, One of them must be perfectly acquainted 


with making gutta-percha joints, and, of course, all 
must be constantly and scrupulously controlled. . 
Having thought it my duty to make universally 
known a method of constructing telegraph lines, 
which I am convinced is not only cheap but also 
reliable, and wishing to promote the introduction of 
it everywhere, I will gladly and without any cost 
inform anybody who wishes to know more about it. 


THE TALE OF A RAT. 


Ir having become necessary on a recent occasion, 
in one of our large provincial towns, to withdraw a 
cable of gutta-percha wires from some iron pipes, 
in a busy thoroughfare, the inspector in charge 
commenced operations shortly before midnight, 
to avoid the crowding which otherwise gene- 
rally attends such feats in the daytime. The 
flush boxes being opened tle men commenced 
hauling, the wires travelling with remarkable ease, 
till suddenly the workmen were interrupted by a 
shout from the inspector. They had forgotten to 
attach the iron wire to the other extremity of the 
cable, which is indispensable to the pulling in of 
a new or the return of the old cable when neces- 
sary. However, it was no use crying over spilt 
milk; the cable could not be thrust back, so the 
work was concluded, the boxes closed, and our 
friend retired to a restless couch with the convic- 
tion that he had donea stupid thing. After sundry 
turnings and twistings a ‘‘ happy thought” struck 
him, and, his mind at rest, he fell into deep repose. 

The following day at the same hour, having 
invoked the aid of a rat catcher, and, armed with a 
large rat, a ferret, and a ball of string wound ona 
Morse paper drum, he returned to the scene of his 
former exploit. The boxes were opened, and the rat 
having previously had one end of the string firmly — 
attached to his body, was put intothe pipe. Charmed 
with unexpected liberty, monsieur scampered away at 
a racing pace, dragging the twine with him until he 
reached the centre of the length of pipe, when he 
stopped to investigate matters. The ferret was 
then put in, but the sight was enongh. Off went 
the rat again until he sprang clean out of the next 
box. One length was thus safe, and the same 
operation was commenced with the other; but the 
rat objecting to be made a cat's paw of, stopped 
short a few yards in the pipe, and boldly awaited 
the approach of the ferret. A terrific combat then 
commenced, cries and shrieks reaching the ears of 
thealarmed spectators outside, who dreaded, not only 
an utter failure of tho second operation, but a stop- 
page of the pipes by one or more dead bodies. 
After sundry violent jerks had been given to the 
string however, the combatants, alarmed at such 
unexpected interruptions, separated ; the ferret 
returned to his master, and our friend the rat, 
making for the other extremity of the pipes, carried 
the string right through, and so relieved the in- 
spector from his anxiety. 


Tue traffic receipts of the Great Northern Tele- 
graph Company for the month of February were, 
this year, 256,146 francs; last year, 293,206 frances. 
Total traffic receipts 1st January to the 28th February, - 
this year, 522,167 francs ; last year, 617,672 francs. 
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Hotes, 


Lexps is setting a capital example in establishing 
an Exhibition of Scientific Apparatus, illustrating 
—and necessary for studying or teaching—the 
various branches of Natural Science. The object 
is essentially educational. It is hoped that our 
instrument-makers—especially those of magnetic 
and electric apparatus—will forward the scheme 
by making large exhibitions. No charge is made 
for space, and amateurs are specially provided for. 


An ingenious engineer of Glasgow, Mr. Alley, 
has applied the expansion of thermometer due to 
heat to complete a circuit, and to indicate—by 
ringing a bell and moving an indicator—the heating 
of the bearings of machinery. 


In All the Year Round for February there is an 
excellent description of Silvertown, and its various 
manufactures and operations. 


The India-Rubber, &c., Company have issued 
their Report, and it proves a contrast to the reports 
of the other construction companies; for though 
they have netted a good profit, they are unable— 
owing to their misfortunes in the West Indies—to 
declare a dividend. The Company are adopting 
the novel practice of making and laying a sound 
cable, and developing a business before selling it 
to the public. They did so in the case of the 
Spanish Direct Cable, and are just sending out an 
expedition to Chili and Peru for this same purpose. 
The public are more likely to be better served by 
this practice than by subscribing to a new Telegraph 
Company whose cables are neither made nor laid, 
and whose returns*are neither known nor deve- 
loped. 


The Central American Telegraph Company an- 
nounce that they have received information to the 
effect that the line from Para to Cayenne and 
Demerara, as also the lines from ‘Trinidad to 
St. Croix and Porto Rico, have been successfully 
completed, thus giving direct telegraphic commu- 
nication between Brazil, the West Indies, and 
North America. These lines will, in accordance 
with agreements, become the property of the West 
India and Panama Company. 


The traffic receipts of the Western and Brazilian 
Telegraph Company, Limited, for the four weeks 
ending the 26th of February, were £8842. 


The number of messages passing over the Cuba 
Submarine Telegraph Company’s line during the 
month cf February was 2079, estimated to produce 
£2200, as against 683 messages—producing £478— 
in the corresponding month last year. 


The Eastern Telegraph Company’s traftic receipts 


for the month of February, 1875, amounted to 
£32,765, against £31,084 in the corresponding 
period of 1874. 


The Eastern Extension (Australasia and China) 
Telegraph Company, Limited, notify that their 
traffic receipts for the month of February, 1875, 
were £16,415, against £17,706 for the corresponding 
period of 1874. 


The fourth International Telegraph Congress 
will meet on the rst of June, at St. Petersburg, in 
conformity with the decision arrived at, at the 
Roman Congress. The Russian Government some 
time since forwarded invitations to the twenty-four 
States which have adhered to the Convention, and 
to twenty Submarine Telegraph Companies. With 
the exception of the United States, all have ac- 
cepted. The British Post Office will be represented 
by Mr. H. Fischer. Brazil, the Argentine Re- 
public, and Japan, are the new States which will 
be represented at the Congress, which is ex- 
pected to last forty days. The private companies 
have only a consulting voice, the official representa- 
tives of States alone having the right to vote. 


Mr. Charles Burton, Director-General of Tele- 
graphs for the Argentine Republic, and Honorary 
Secretary of the Society of Telegraph Engineers, 
has just left England on his return to Buenos 
Ayres. Since his sojourn here he has been making 
himself familiar with our system, and on his return 
will probably be able to introduce some improve- 
ments into the Argentine working. He contem- 
plates introducing the duplex system of working. 


An exceedingly ingenious and pretty application 
of Electricity has been received from Paris. It is 
an electric ‘“ tinder-box,” or lamp-lighter. It is 
the invention of MM. Voisin and Dronier, and its 
principle is described in vol.ii., p. 225. A little 
spirit-lamp, charged with benzole, is placed beneath 
a fine ‘“‘ spongy ” platinum wire. A knob or plunger 
is depressed, which dips a zine plate into a solution 
of bichromate of potash in which two carbon plates 
are fixed. This completes a circuit of which the 
platinum wire forms part, and which consequently 
becomes red hot by the current, white hot by the 
hydrocarbon fumes, and thereby hot enough to 
inflame the benzole. One of these instruments is 
said to be able to furnish 15,000 lights before the 
zine requires renewal. Itis a novel application cf 
Electricity to domestic purposes, and a useful 
adjunct toa house. It is about the size of a small 
money-box or tobacco-jar, and stands well and 
ornamentally on the chimney-piece. Its price is 
15s., and it is sold by Alabaster and Co., 57, Ludgate 
Hill, London, 
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The Ambassador, with the cable for the River | plate has only to be sunk at a convenient and safe 


Plate, left on Saturday, the 27th inst. 


HLECTRIC HARTH BATTERIES. 


spot. Then at any time, if the current becomes weak, 
the plate may be easily replaced by a fresh one; 
while in piace of the copper, a quantity of coke may 
be buried in the moist earth. The great objection to 
this form of battery is, however, the unavoidable total 
lack of intensity: as the latter quality depends on the 
number of cups, aud the earth or water acts as but 


In the year 1838, Steinheil made, on the railroad | one single cup, and thus the burial of several plates is 
from Nirnberg to Fiirther, an experiment in using | equivalent only to the immersion of them in a single 
the rails as conductors for telegraph despatches ; but |cup. If the plates are connected for quantity, that is, 


he found that the current passed through the earth 
from one rail to the other, and then he conceived the 
idea of using the earth for the return ¢urrent, thus 
saving half the wire. He found that it not only 
worked perfectly, but better than a wire for the return 
current, as the-earth and one wire gave only half the 
resistance given by two wires, which were used before 
this great discovery, which was of the utmost practical 
importance to the progress of the telegraphic art. The 
manner in which this method of using the earth for 
the return current is applied is to bury, at each of the 
two terminal stations of the line, a copper plate in the 
moist earth, and connect it by means of a wire to the 
telegraph apparatus or battery. Gauss, in repeating 
this experiment, conceived the idea of leaving the 
battery out altogether, and burying at one station a 
large copper plate, and at the other a large zinc plate ; 
and he found that a powerful electric current then 
passed through the wire. This arrangement is evi- 
dently nothing but a single voltaic pair, constructed 
on a large scale, as the layer of moist earth of a few 
miles in thickness between the metallic plates replaced 
2 layer of acidulated cloth, paper, or liquid in the 
cell. 

Bain applied this arrangement to his telegraph, so 
as to obtain a current of long duration and constant 
quality. He buried a series of zinc and copper plates, 
opposite to one another in the moist earth, and con- 
nected them by insulated wire; and so obtained a 
current of sufficient strength to work his telegraph. 
According to the same principle, a variety of voltaic 
batteries or generators of electricity have been con- 
structed, by means of which Bain, as well as Robert 
Weare, kept his electric clocks in constant and very 
regular motion. Such an earth battery remains in 
similar activity until, in the course of time, one of the 
metals has become entirely oxidised, which oxidation, 
according to experience, takes place only very slowly 
when large plates are buried deep in the moist ground. 

The most extensive application of such batteries 
was made by Steinheil on the railroad from Munich to 
Nanhofen; the line was 22 miles long, and the earth 
battery was completely successful in performing not 
only the service required on the road itself, but also 
in serving for the sending of despatches for the public. 
The metal plate in Munich was of copper, of 120 square 
feet, while in Nanhofen a zine plate of the same size 
was buried ; both plates were sunk so deep as to reach 
the level of the subterranean well water of the locality, 
and connected with isolated wires to the air line. 
The current thus established was used to effect the 
deviation of a magnetised needle in a galvanometer, 
which Steinheil used as the basis of his system of 
signals, a system requiring only a very feeble electro- 
motive force, a force entirely insufficient to move the 
electromagnets of the Morse system, or the hand of a 
dial telegraph. 

The construction of such earth batteries, easy and 
simple as it appears to be, has never become a settled 
practice, for reason of the laborious digging required, 
it being much easier to plunge plates in cups and 
renew them after a while, than to dig up the oxidised 
zinc plates in order to replace them by new ones. 
However, when a river or brook is at hand, the 
practice can be recommended; as in that case a zinc 


all the zines together and all the ¢oppers or cokes 
together, the series will act like a single pair of which 
the surface is equal to the sum of the individual 
plates, and thus as one pair of large surface; if, 
however, the plates are connected for intensity, that 
is, every alternate zine to the next copper, only the 
two plates at the extremes of the series will be of use, 
because the several intermediate pairs discharge 
mutually all the electricity generated into the moist 
earth, through their metallic connections, which 
shows the fallacy of the advantage claimed for some 
earth batteries lately constructed and even patented. 

Of all the batteries thus far constructed, the most 
constant appears to be that of Leclanché; it is toa 
certain extent an imitation of an earth battery. It 
consists of a large piece of coke surrounded by coarsely 
pulverised manganese and coke, all contained in a 
porous cell and surrounded by amalgamated zinc 
plunged in a solution of sal-ammoniac. This battery 
has, during the last ten years, been more and moré 
used in France; and according to the testimonies 
of the telegraph operators there, it far surpasses 
all others, for reliability and constancy.—Scientific 
American. 


Proceedings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS. 
Wednesday Evening, February 24, 1875. 
Mz. Larimer Crarx, President, in the Chair. 


Arter the usual business had been transacted, the 
President announced the completton of the formalities: 
respecting the gift of the Ronalds Library, and that in 
the course of a few days the books would be trans- 
ferred to the Society’s rooms. The Catalogue in Sir 
Francis Ronalds’s handwriting was in the possession 
of the Society, and a portion of it was exhibited to 
the meeting. 
The paper read was ‘On Induction between Sus- 
pended Wires as affecting Automatic Transmission,” by 
KR. 8. Cutter, Vice-President. It had been noticed in 
the automatic working of the London and Dublin cir- 
cuits over the new Holyhead line that certain interfe- 
rences took place, apparently of a character similar to 
contact between the wires. During the interruption— 
in August, 1874—at the Holyhead-Howth cable, expe- 
riments were conducted by Mr. A. Marson, of Mr. 
Culley’s Staff, to investigate the causes of these inter- 
ferences. A careful series of experiments proved that 
the causes were entirely due to induction. The wires 
in question—four in number—proceed under-ground 
from the Central Station to Paddington ; thence along. 
the Great Western Railway to Chester, via Oxford, 
Birmingham, and Shrewsbury ; from Chester they are 
carried along the main road (with the exception of a 
short section on the Anglesea Railway) to the cable 
hut, The total lengths were—Under-ground, 10 miles 
1648 yards; road, 75 miles 833 yards; railway, 
216 miles 1457 yards; giving a maximum length of 
216 miles 1457 yards. These wires were of No. 4 
B.W.G. as far as Chester, thence of No. 8. Two wires 
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were principally experimented on: the two lowest 
wires on the pole the farthest side of the railway; the 
upper being in an arm 33 inches long, the lower in one 
24 inches, the distance between the arms being 
t2inches. In the experiments a Bain’s chemical de- 
composing apparatus was used, fitted with two styles, 
the one insulated from the other; the metal band 
over which the chemically-prepared paper passed was 
also insulated. The one style was connected with one 
of the wires, the other direct to earth. The paper 
was prepared with potassium iodide. To the second 
wire under experiment was attached a key with a bat- 
tery of too cells. It was found that as this wire was 
disconnected at Holyhead, Chester, Birmingham, &c., 
and signals sent, marks became visible on the 
chemically-prepared paper: these marks—varying in 
intensity and length on the length of line disconnected 
—decreased, until they ceased altogether, when only 
the Paddington under-ground was alone in circuit. 
The mark made on the paper was of a ‘‘ comet”’ or 
“‘ tadpole ’ form, and lasted but a short time, no mark 
being visible whilst the key remained depressed, but 
immediately the key was released a more elongated 
dash appeared at the style connected with the earth. 
When the wires were disconnected and put to earth— 
at Holyhead, Chester, Birmingham, Oxford, Reading, 
and Paddington successively—it was found that the 
marks were always tapering and gradually reduced in 
magnitude when the line was disconnected, but when 
it was put to earth the marks became square-ended 
dashes. A double-current key, sending reversals, was 
found to give increased effects; and the various phe- 
nomena observed agreed perfectly with the well-known 
laws of Induction. Numerous wires were experimented 
upon, and the results came out in accord with those 
laws. The induction was greatest with two wires sus- 
pended only about 12 inches apart; it was much less 
between the two wires on the same arm, 24 inches 
long; and very much less between two wires in an 
arm 33 inches long. Jt would appear that it will in 
future be necessary to allow greater space between 
suspended wires when pursuing the same rouie for 
many miles, asin high speed automatic transmission 
interference—whether by induction or contact—would 
be undesirable. It was remarkable that in the long 
under-ground lines formerly in work between London, 
Manchester, and Liverpool, no induction had ever been 
noticed between wire and wire, whiist between wire 
and earth the induction was so great as to materially 
interfere with working. Similarly, in some carefully- 
conducted experiments extending over some hours, on 
two of the wires in the North Sea cables, no interfe- 
rence was observable to be due to the ordinary working 
of the other lines. 

Mr. Prezce then explained the phenomena and 
action of induction, &e. 

A ballot took place, when the following candidates 
were elected :-— 


Foreign Members.—Lieut. Frederick Dreyer, Royal 
Danish Navy, Great Northern Telegraph Company, 
Shanghai; Lieut. Edouard Luenson, Royal Danish 
Navy, Great Northern Telegraph Company, Copen- 
hagen; Don Rafael Gimenez, Santiago; -Don Luis 
Zignago, Federacion, Argentine Republic ; Don Manuel 
Ramira, Antonio Tomas, Argentine Republic. 

Members.—John Fuller, Stratford; Bennett Pell, 
Hastern Extension Telegraph Company, Singapore. 

_Associates.—Shotto McK. Douglas, Kastern Exten- 
sion Telegraph Company, Singapore ; George Fuller, 
Stratford ; Conrad W. Cooke, Marlee Terrace, Clap- 
ham ; R. Price Williams, Great George Street ; George 
HK. Dering, Lockleys, Welwyn; Henry Starke, Govern- 
ment Telegraph Department, Brisbane, Queensland ; 
Jacques Ducloy, Submarine Telegraph Company ; 
Major Granville Puget, 34th Regiment, Carlisle. 


InAccuran Appress, By Mr. Larimer Cxark, 
PRESIDENT. - JANUARY 13, 1875. 
(Concluded from page 58.) 
I must now take leave of the Electric Telegraph 
Company, with which I was so long and pleasantly 
assoziated, merely recording that its successive Kngi- 
neers were Mr. W. H. Hatcher, Mr. Edwin Clark, Mr. 
Latimer Clark, Mr. Cromwell F. Varley, and Mr. 
Richard 8. Culley. The Company has now become 
merged in the ‘Tleegraphic Department of Her 
Majesty’s Post-office, and under the able administra- 
tion of that department its growth and progress have 
outstripped the most sanguine calculations. 

On the 30th of last June, the Post-office system 
comprehended 106,730 miles of wire, and 1451 miles 
of submarine wire, exclusive of Railway Companies’ 
wires, and of the Continental and other cables of the 
various Telegraph Companies.. The number of tele- 
graph offices open to the public on the 31st of 
December was 5572, and the number of telegraphic 
instruments in commercial tse was 9220. Thegrowth 
of the traffic may be seen from the number of mes- 
sages, which was as follows :-— 


December, 1871 .. 11,760,518 
¥ 1872 «+ ¢+ 14,858,020 
5 —- 1873 17,294,334 


i 1874 .. «+ 19,116,634 

It is gratifying to observe that the consolidation of 
the telegraphs into a Government system has in no 
way tended to retard the progress of telegraphy, or to 
discourage invention. Although the able officers of 
the Government must have been at times hardly taxed 
to meet the growing requirements of the service and 
the difficulties incident to the transfer of a vast net- 
work of rival telegraphs and their consolidation in one 
centralised system, they have been throughout among 
the foremost to seize upon every scientific invention 
or idea, and to test its practical adaptability to the 
wants of their system. 

I could have wished to have touched further upon 
the history of the other Telegraph Companies, to have 
spoken of the introduction of the Pneumatic system, 
of the various automatic and type-printing telegraphs, 
of the duplex system, and of the exquisitely scientific 
instruments of our retiring President Sir William 
Thomson; also of the history and development of 
submarine telegraphs, of underground wires, and of 
the progress of telegraphy in other countries ; but 
time forbids, and I must reserve space for a few words 
about ourselves. 

I believe the present Society owes its existence 
chiefly to the wisdom and energy of Major Frank 
Bolton and Major Webber, R.E., who foresaw the 
probable success of the institution, and the benefits 
which it would confer on all engaged in telegraphic 
practice or electrical research. As we are all aware, it 
has been warmly supported by the profession both at 
home and in foreign countries, and, what is still more 
gratifying, our list of members comprises the names of 
some of the most eminent scientific men of the age, 
and of many who are entirely unconnected with 
telegraphy. I should like to see this division of our 
forces greatly extended. 

I remark with pleasure that several of our great 
Submarine Telegraph Companies have given us cordial 
support, and their officers, who are so exceptionally 
well cireumstanced for making observations of the 
highest value, have contributed admirable papers to 
our Transactions. We have also been fortunate in 
receiving the valuable co-operation of the department 
of Royal Engineers, and many of our best papers have 
emanated from that highly scientific body. 

Our Journal continues to maintain its character 
It has now reached its seventh number, and is 
becoming a work of considerable historic and scientific 
value. 
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Our example is beginning to be followed in other 
countries, and already an American Electrical Society 
has been constituted in Chicago. 

The present number of our Members is 650. 

I will not occupy your time by giving a list of the 


‘telegraphic works which have been executed during 


. the past year, since they are well known to most of us, 


‘and are abundantly recorded elsewhere. 


But I will 


~ refer to a few of the more interesting novelties which 


~ have recently occupied our attention. Among these, 


I give the first place to the reintroduction of the Bain 
system of telegraphing by punched paper and chemical 
decomposition, to which I have alluded in the earlier 
part of my discourse—if the promises which this 
system appears to hold out are realised, it will have a 


powerful influence on telegraphy. 


»» The’ next discovery I would notice is that of Mr. 


-\ Edison, of Newark, U.S., who has made the interesting 


- observation that when an electric current traverses a 


strip: of paper moistened with certain solutions it 
. acquires an extremely slippery surface, and taking 
“gd¥antage of this, he has constructed an instrument 
~ “which may hereafter prove of much value in telegraphy. 


Mr, Elisha Gray, of Chicago, has turned his atten- 


_ tion to the transmission of signals by sound—he has 
exhibited instruments by which musical sounds and 


even chords are perfectly transmitted over telegraphic 


wires, and by his latest researches he finds that seven 


or eight or more different sounds can be all transmitted 


simultaneously over one wire, and, by springs vibrating 
in unison with the several notes, can be separated at 
the end, He is now engaged in applying this principle 
to telegraphy with prospects of success. 

M. Clamond of Paris has so improved the well-known 
thermo-electric pile as to render it probable that it 
may to a great extent supersede the use of the ordinary 
voltaic battery. 

The Duplex system, now so well known, has been 
also re-introduced from America, and I allude to it 
here, not only to point out the activity of thought and 
invention that is now going on in America and on the 
Continent, but to show how much remains to.be done 
by original research and experiment, and how désirable 
it is that we should re-investigate, with the aid of the 
improved knowledge and appliances we now possess, 
the inventions and ideas of our predecessors. A 
boundless field now lies open to research, and I trust 
before long this Society may be in a position to 
offer the advantages of a laboratory, of electrical 
instruments, and of artificial lines and cables, to any 
of its members who may desire to prosecute fresh 
researches. 

I have no doubt the most interesting and gratifying 
part of my address will be the announcement I am 
able to make to you this evening, that the acquisition by 
this Society of the valuable library of our late lamented 
member Sir Francis Ronalds is now complete. Our 
sorrow for his loss is tempered by the remembrance 
that he lived to witness, to an extent perhaps never 
before vouchsafed to man, the wondrous success and 
development of that telegraphic system which he had 
done so much to perfect and to advance in his early 
life, and by the gratification which we know it afforded 
him to receive at the hands of his Sovereign a well 
deserved recognition of his services to his country. 

By his will he bequeathed his library, which it had 
been the amusement of his life to perfect, to his 
brother-in-law, Mr. Samuel Carter, of Battle, and this 
gentleman, in fulfilment of Sir Francis Ronalds’s 
desire, that the library should be made available to 
all students of electricity, has transferred the whole in 
trust to this Society, with a reversion to the Royal 
Society, of which he was so distinguished a fellow, in 
the event of this Society becoming extinct. The deeds 
are now before me approved and only requiring execu- 
tion. Among other provisions it is stipulated that the 


collection shall be termed the ‘ Ronalds’ Library,” 
and that we shall at once publish the complete cata- 
logue, which it has been the labour of his life to 
perfect ; also that under due restrictions the library 
shall, as far as possible, be open to all who desire to 
consult it, and that we should apply for a charter of 
incorporation. . 

i do not yet know the precise extent of the library, 
but I observe that in a letter of the 29th March, 1870, 
to the Right Hon, W. E. Gladstone, acknowledging 
his intimation that Her Majesty had expressed her 
fntention of conferring the honour of knighthood on 
him, he says ‘‘ this procedure may tend, in some small 
measure, to promote my endeavour to complete a 
much roquired Electrical Library, of which about 
10,000 books and other writings are collected, the 
fruit of many years’ search, and which I intend to 
bequeath or give to public use.’’* 

This valuable collection of works will shortly be 
transferred to our rooms at Broad Sanctuary, and 
supplemented by the complete copy of the T'ransac- 
tions of the Royal Society, recently presented to us 
by Mr. Louis Crossley, of Halifax, and, by the gifts of 
others already promised or presented to us, and by our 
own purchases, it will form one of the most complete 
special libraries in the world. 

I can assure our Members they will find the older 
writers, as well as the more modern ones, well worth 
their attentive perusal, and full of suggestive thought 
and experiment. Occasionally they will meet with 
surprises as regards priority of discovery. Even in 
my own cursory reading I have been interested to 
observe that Galvani was not the first to discover the 
galvanic convulsions of the frog. That that elegant 
instrument the Peltier electrometer was an English 
invention of the last century. That Oersted was not 
the first to observe the influence of the galvanic 
current on the magnetised needle. ‘That Wheatstone 
was not the earliest originator of the electric balance, 
and that Thomson was not the first to use the instru- 
ment we familiarly know as the *‘ Mouse Mill,” or to 
perform the beautiful experiment of dropping zine 
filings through a copper funnel in order to discover 
the difference of potential induced by the two metals. 

There is only one other subject on which I will 
detain you this evening, and that subject is no other 
than the constitution of the Society itself. 

This Soziety, as you are well aware, has been 
modelled on the lines of the parent Society—the 
Institution of Civil Engineers; our rules, our con- 
stitution, and our proceedings, have all been closely 
copiedfrom theirs. Our object is the general advance- 
ment ofvelectrical and telegraphic science, and most 
fully have the hopes and intentions of the founders of 
the Society been thus far realised. 

As a natural result of our close imitation of the 
illustrious body in whose rooms we are now assembled, 
our proceedings and constitution have assumed, in a 
marked degree, a technical character, and there are 
those among us, ‘and I confess I am one among the 
number, who consider that, while giving the highest 
consideration to practical telegraphy and applied elec- 
tricity, we shall fail in covering all the ground which 
rightfully belongs to us, if we do not equally cultivate 
both of the objects of the Society, and endeavour to 
attract the lovers of pure science, and to make our- 
selves as much an Electrical Society as a Society of 
Telegraph Engineers. Any one who will revert to the 
inaugural address of our distinguished first President, 
and to the observations of those who spoke on that 
occasion, will perceive that that feeling is a very 
prevalent one, and one worthy of our attention. It is 
true that our technical character is, in one sense, a 


* It is believed that the Catalogue contains a list of about 
10,000 works and pamphlets, and that the library consists of 
about 5000, 
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great source of strength, and it has, doubtless, been j assisted by the current. This being the case, a further 


the means of attracting many Members who join our 
ranks, partly on account of the professional value and 
interest of our papers, and partly from a feeling of 
professional esprit de corps. It would be most unwise 
to take any steps which could by possibility weaken 
this feeling, but at the same time it behoves us to 
observe that we have not yet enrolled in our ranks, to 
any great extent, that large body of private scientific 
workers who love and pursue the science of Electricity 
without any thought of regarding it as a profession. 
The earliest society of this character—‘‘ the London 
Electrical Society,’’ which was established in 1841 
under the able presidency of our distinguished Member 
Mr. C. V. Walker, F.R.S., and whose proceedings form 
a valuable contribution to the history of Electricity, 
relied entirely on the support of this class of members : 
and the rapidly increasing appreciation and love of 
physical science, has caused, and will cause, their 
numbers to increase immensely; and it isamong such 
as these that we may confidently look for the brightest 
discoveries of electric research. Now many of these 
will ask themselves what right have I to consider 
myself eligible among a Society of Telegraph Engineers, 
or what affinity have I with them? 

The Royal Society will ever attract to itself the most 
important papers on subjects of high philosophical 
research, but other societies will certainly arise to fill 
the electric void if we leave it vacant. Already the 
want has been felt, and a Physical Society has been 
constituted, which is destined, doubtless, to attract 
many lovers of pure electrical science, who would 
willingly join our ranks if the character of our Society 
were more adapted to their requirements. 

It has been suggested that some friendly alliance or 
amalgamation might be formed with this young but 
important Society, and if anything of the kind is to be 
attempted, or any effort is to be made to give our own 
Society a more purely scicntific character, it is evident 
that it should be done soon or not at all. Possessed of 
these views, I have gladly welcomed a proposition 
that I should become a Member of the Council of the 
“‘ Physical Society,’ and should I be elected to that 
office, would use my best efforts for the harmony and 
weltare of both Societies. It is probable that this 
important question will be again brought under your 
notice, but in the meantime I have thought it of 
sufficient interest to address you upon it from the 
chair. 

I have now, Gentlemen, to thank for the patience 
with which you have listened to my remarks, and to 
ask you all to lend your earnest assistance and co- 
operation throughout the year in endeavouring to 
increase the influence and prosperity of the Society of 
Telegraph Engineers. 


Correspondence. 


CLOSED CIRCUITS. 
To the Editor of the Telegraphic Jouraal. 


Sir,—In the number of your Journal for January 15th, 
I find the question asked, ‘* Why is the closed circuit 
system not in use in England?’’ The first idea that 
would strike one as to the disadvantage of the closed 
circuit system would be that the battery is continually 
in action when the line is not being worked, and that, 
consequently, a large unnecessary consumption of 
battery materials is occasioned. Here, however, I am 
met with a difficulty. On referring to Mr. Culley’s 
Handbook, fifth edition, p. 16, I find that the osmotic 
action which takes place between the lig; ids in the 
Daniell’s battery (such being the kind [I believe, 
almost universally used in England) is ated to be 


disadvantage in the use of the closed circuit system 
appears. But on referring to another authority, viz., 
‘“‘ The Electric Telegraph,’’ by Robert Sabine, p. 223, 
I find the followlng :—‘‘ Another cause of the incon- 
stancy in the action of the Daniell’s element arises 
from the solution of copper entering the chamber 
appointed for the solution of zinc. ‘his process of 
destruction of the element takes place faster during 
the time the circuit is open than when it is closed.”’ 
Still further, on referring to the number of the 
Electrician for Feb. 7th, 1862, 1 find the following, 
which refers to a visit made to the instrument room of 
the Klectric and International Telegraph Company at 
Telegraph Street :—Our attention was directed to 
what appears to be a very efficient and economical 
method of working a circuit of moderate length, in 
which several stations are included, by means of one 
battery at either of the extreme stations; whereby the 
expense and trouble of a battery at every station is 
avoided.”” After describing at some length the 
arrangement of keys, &c., the writer goes on to say: 
‘‘ Tt might be supposed that the continuous action of 
the battery would be attended with a great expenditure 
of material.’’ This, however, does not appear to be the 
case ; the increased consumption of zinc in the pro- 
duction of voltaic effect being compensated in great 
degree by the diminution of exosmosis of the upper 
solution in the porous vessel of the battery cell, while 
the battery is in action—the escape of this solution 
and its action upon the zinc element being a source of 
waste, which in practice is greater than the legitimate 
wear and tear of the battery. 

As the telegraphists of America probably incline to 
this latter view of the case, and those of England to 
the statement of Mr. Culley, the difference in the 
methods of working may possibly be accounted for 
thereby. The question then arises which takes the 
correct view of the case, 
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The Electric Conductivity of the Chlorides of the 
Alkalies and Alkaline Earths, as also of Nitric Acid in 
Aqueous Solutions.—F’. Kohlrausch and O. Grotian. 

Electric Sparks.—K. Antolik. 

On a Universal Meteorograph for Solitary Observa- 
tories.—K. H. v. Baumhauer. 

Continvation of Researches on Steel Magnets.—A. L, 
Holz. « 

On the Measurement of Angles, by Means of the 
Eye-Piece Micrometer, of Astronomic Telescopes. M, 
Matern. 

Relation of Specific Heat under Constant Pressure 
and Volume.—J. J. Miller. 

Observations on Gaseous Spectra.—E. Goldstein. 

Spectra of Gases.—W. Willner. 

Speed of Sound in Water in Pipes (preliminary com. 
munication).—V. Dvorak. 
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Bulletino Telegrafico. Anno x. December, 1874. 

The non-official portion of this number contains a 
continuation of the paper on the Telegraphic Admi- 
nistration in England (commenced in the October 
number), taken from Fraser’s Magazine. There is also 


a full account of the loss of the Plata, and a notice of ue s 
gislative assem. 


the machine for recording votes in le 
blies (see Tux. Jougn., vol. ii., p. 72). 
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Tue traffic receipts of the Direct Spanish Telegraph 
Company for February were £1104, against £1654 in 


January. The Lizard and Santander Cable was 


interrupted during the whole of February. 


Posr-Orrice TELEGRAPHS.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during 
the week ended the 27th February, 1875, and during 


the corresponding week of 1874 :—1875, 350,846; 


1874, 329,245 ; increase in {he weck of 1875 on that of 


1874, 21,601.-- Week ended 6th March:— 1875, 352,293 ; 


1874, 330,979; increase in the week of 1875 on that of 


1874, 15,314. 


Tue Journal des Debats notices a very ingenious 
application of electricity applied to voting in the 
Electricity is already used in the 


National Assembly. 
theatre which French legislators have adopted as 
their debating-house. The numerous gas-jets which 
light up the Houze in winter are ignited by electric 
wires, which operate instantancously, to the great 
delight of country visitors, who are not aware of the 
progress which their representatives have made in the 
art of saving time. French Deputies, however, should 
not be content with this innovation—they should adopt 
a system of voting somewhat less awkward and un- 
satisfactory than the plan now in use. The House 
generally ‘“ divides”? several times, and, except when 
a show of hands, or rising and sitting suflices, servants 
wander about the House with huge tin boxes, into 
which the members drop a white or blue card, accor- 
dingly as they vote “‘ Yes”’ or ‘‘ No.” The cards haye 
then to be sorted and counted before the result can be 
proclaimed. This is 4 long and tedious process, and 
an unsatisfactory one in this sense, that a member 
can vote for all his absent friends, and sometimes 
forgets to do so, or votes for a friend against the 
friend’s opinion. A clerk employed in the Government 
Telegraph Office (M. Jacquin) has conceived a system 
for recording votes by electricity. The Debats 
decribes it in the following terms:—‘ Before every 
Deputy two ivory buttons are placed, like the buttons 
of electric bells. If the Deputy wishes to vote ‘ Yes,’ 
he presses the button on his right; if he wishes to 
vote ‘No,’ he presses the button on his left. The 
voter establishes by this means an electric com- 
munication, which is transmitted to an apparatus 
close to the President and his secretaries. Every 
time the electric current acts thus it opens the door 
to a ball, and the ball falls through a tube into the 
ballot box. The balls are made of glass or ivory, and 
are strictly identical in weight. ‘The two ballot-boxes 
are then weighed, and the number of balls is indicated 
by the weight. Finally, by turning a handle all the 
balis which have not been used are let out, and they 
give the number of,members who have abstained 
or were absent when the yote was taken. Nothing can 
be more simple. M. Jacquin has offered to set up his 
apparatus in the Versailles Assembly for the sum of 
60,000 frs. ‘Timeis money.” The Debats mentions 
also another plan invented by M. Martin, a well- 
known electrician. M. Martin’s plan does away with 
the scales, which might not always be true.. Accor- 
dingly, as the vote is black, a piece of coloured 
pasteboard appears instantaneously above a line 
bearing the name of the Deputy. Before each Deputy 
is a small box, supplied with two buttons. When he 
presses on one or the other, he discloses the piece of 
white or black card on the board. This system has 
much in common with that used in hotels to indicate 
the number of the room from which the electric 
signal has come. The sum total of the votes for 
cither side is marked on a totalising board. The 
advantage of this system over that presented by 
M. Jacquin is, that it enables the President to see 
whether a Deputy has not voted because he abstained 
or because he was absent. A member can, by placing 


his hand on both buttons, vote at once ‘* Yes” and 
No,” and be thus numbered among the abstainers. It 
cannot be said, however, that any benefit is conferred 
on the Chamber by enabling its members to record the 
votes of abstainers. French Deputies are too much 
given to manifesting their indifference in this way, and 
it can hardly be of much importance to constituents 
to know whether their representatives did not know 
which way to vote, or whether they were absent,—~ 
Times. 


Dr. SrepHan, the head of the Post Office of the 
German Empire, has been directed to take charge | 
provisionally of the. Telegraph Department, with a 
view of amalgamating the two departments, as has 
been done in Great Britain. 


Tue Western Union Company have fitted up in their 
new offices in New York 7000 cells of the Callaud or 
gravity battery—the average weight of each cell 
being about 20 lbs. They employ in their operating 
room 215 males and 75 females, separating the latter 
from the former by a partition eight feet high! There 
are 87 tables in this room, each constructed for four 
sets of apparatus, and intersected by framed clear 
glass partitions 12 inches high to separate the sound 
of the instruments from each other. There is a daily 
transmission of about 27,000 messages, and there 
are :— 

Morse instruments (Sounders) .. 
Phelps’ printing instruments ag, 
Duplex ie aM = es 
Quadruplex .. a Hs Mis | 
Milliken’s automatic repeaters .. 4 
Button repeaters .. .. a 6 
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Go CGorresvondents, 


*,* Duly authenticated contributions, theoretical and practical, on 
every subject identified with the interests of which “THE 
TELEGRAPHIC JOURNAL” is the organ, will always command 
attention. Anonymous correspondence will be wholly disre- 
garded. Literary communications ana books for review 
should be addressed to the HDITOR; business commuaications 
to the PUBLISHER 


SUBSCRIPTIONS. 


Gentlemen desiring to subscribe and receive this paper regularly, 
are requested to send a remittance to the Office at Boy Court, 
Ludgate Hill, London, E.C., for 9s., if residing in the United 
Kiugdom ; if in Africa, Australia, Belgium, Brazil, Canada, Egypt, 
France, Gibraltar, Jamaica, Malta, Mexico, Monte Video, Natal, 
New Zealand, Sweden, United States, India, West Indies—ros. 
if in Austria, Ceylon, China, Holland, Italy, Japan, Portugal, 
Germany, South America (West Coast), Spain, Switzerland, Turkey, 
Valparaiso—r2s.; if in Russia, r4s. 

Copies of the journal may be obtained through newspaper agents 
in every part of the world. Should any difficulty arise in procuring 
copies, direct communication with the PUBLISHER is requested. 

Cheques and Post Office Orders to be made payable to HENRY 
GILLMAN, and to be crossed ‘* London and County Bank.” 

Vol. I., 98. 6d.; Vol. IT., ros. 6d. 


ALL SUBSCRIPTIONS PAYABLE IN ADVANCE, 


A CORRESPONDENT writes from Falrouth—“ I should be giad if — 
you would kindly inform me, in the next number of the TELE- ~ 
GRAPHIC JOURNAL, whether the neutral line of a bar magnet 
remains in the same place, after a piece or pieces of soft iron have 
been placed in contact with it, as it was before the iron was put 
into contact with it. I find, in some books, that the pieces of iron 
become part and parcel of the magnet; if so, would not the neutral 
fine be altered? In others the writers say the pieces of iron 
become polarised, each having a North and South pole.” 

[The pieces of iron certainly do not become part and pareel of 
the magnet; they each possess a North and South Pole; but 
whether the position of the neutral line is altered we cannot 
answer, and we should be glad if some correspondent would 
examine the point experimentally.—Ep. T. J.] 


D.8.—The book is in the press, but will not be out for two or 
three months, The retail price of Weinhold’s book is 31s, 6d. 

Mr. MAcDoNnA does not seem to be aware that the Alphabetical 
Instrument is very largely adopted in England, and especially by 


private individuals. His instrument would be far more com- 
plicated and xpensive than those n use, There is nothing novel 
in his-idea. 
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ELECTRICAL TERMS. 


{aE great inconvenience that has hitherto existed 
in the electrical world, from the use of different 
terms to express the same idea by different writers, 
is fast dying out, owing principally to the influence 
of the action of the British Association, and their 
excellent reports upon electrical standards. There 
ave four chief ideas involved in the consideration 
of electrical phenomena. ‘These are expressed 


generally by Potential, Quantity, Resistance, and 


Current. The first has well-nigh jostled out of 
existence the indefinite and ambiguous word ten- 
sion, and, what was frequently used for it, intensity. 
The second expresses a definite and clear idea of 
the magnitude or amount of electricity present. 
The third, the reciprocal, or inverse of conductivity 
—a, term so little used because so little wanted— 
admits of no ambiguity or. indistinctness. But 
the fourth still labours under the difficulty of 
having its various stages of relative magnitude 
interpreted sometimes by intensify of current, 
sometimes by strength of current, and sometimes 
by quantity of current. The last term is that still 
greatly used by telegraph engineers ; the middle 
term is that introduced by the British Association, 
and gradually creeping into very general use among 
practical electricians; while the first term is very 
prevalent among our professors, and particularly 
those of the “foreign” school. The great objec: 
tion to the use of the term “intensity,” to imply 


the magnitude of the ratio = is that until very re- 


Ris 
cently the term was employed very largely to 
imply the magnitude of H; or, in other words, the 
difference of potential that determined the current. 
It is still so used in most of our text-books, and thus 
the use of such a term for another purpose introduces 
a difficultyin the minds of students which is very dif_i. 
cultto eradicate. ‘The ease with which a science is 
mastered depends very greatly on the clearness 
with which terms are defined and comprehended. 
In Ohm’s law— 

c=" 

R 

if intensity is sometimes used to express the 
value of C and sometimes that of Ii confusion 
and difficulty must arise. If we were suddenly to 
introduce an entire new nomenclature into electrical 
science, none having previously existed, we might 
probably, without inconvenience, express the value 
of a current, by the term intensity ; but when this 
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word intensity from time immemorial, has been 
used to express the value of one of the conditions 
that determine the current, and when we find it so 
used by Daniel, Faraday, Snow Harris, and all 
our leading authorities, it is asking too much to 
give it an entire new meaning. It would be the 
same as though a new mathematical school were to 
spring up, and to call that which our fathers called 
a tangenta sine. The only argument in favour of - 
its use, is that ‘‘intensité”’ is in universal use in 
French works. We might, with equal propriety, 


calla cabbage a shoe (choux). 


Sir W. Thomson, our greatest living authority 
on Hlectricity, who formerly occasionally used 
“intensity,” has long since abandoned that term 
in favour of “strength ;” and, generally, our prac- - 
tical electricians have now abandoned intensity 
and quantity, and only speak of the strength of 
the current to indicate how one current differs 
from another in magnitude. 


THE HELIOGRAPH OF 
By C. BECKER. 


‘ 


Trovcu the general introduction of Electric Tele- 
graphy, and the all but universal adoption of the 
Morse alphabet, it occurred to Mr. Mance—who 
has the advantage of a thorough knowledge of 
both, and the privilege, if it can be called one, ofa 
long residence in a country with plenty of sun- 
shine—to develope and improve the existing appli- 
ances into a system. His aim has been to produce 
an instrument which is very compact, very portable, 
easily set up, and easily worked. Although he was 
first in favour of larger instruments (which are 
still preferable for permanent stations), he is now 
convinced that an instrument of the size here 
shown is all that is requisite. The chief objection 
to the adoption of the sun-telegraph is, that we 
cannot command the sun to shine in the same 
manner that we can control a galvanic battery ; and 
it must be understood that Mr. Mance advocates 
his system only as an auxiliary to other systems of 
field telegraphy. It would come into operation at 
distances when other methods are useless or te- 
diously slow, and it compares favourably with 


MR. MANCE.* 


| existing systems of signalling in cheapness, range, 


rapidity of communication, and, last, in portability. 
The flashes are invisible to any one placed far to 
the right or left of the direct line, so that, from ele- 
vated points, far distant communications could be 
kept up with a fortress without the besiegers having 
any suspicion of the fact. 

It would be superfluous to give instances, when 
within the last few years the use of these instru- 
ments might have brought about the most important 
results. 

The instrument consists of a light, but firm, 
tripod-stand, similar to those used for prismatic 
compasses. On the top a plate is moved by a 
tangent-screw which admits of quick and slow 
motion, and the plate carries on a pina semicircular 


* Read Pefore the Society of Telegraph Engineers. 
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ring, which again carries on pivots the round 
mirror, the silvering of which is removed in the 
centre for the space of a circle about 3-16th inch 
diameter. To the plate is also attached a simple 
key, which is pressed down and springs back like 
an ordinary Morse key. This key is connected 
with the top rim of the mirror by a steel rod, which 
can be lengthened and shortened—as occasion may 
require—by turning the handle and screwing the 
rod through the small brass ball which secures it 
to-the edge of the mirror. 

By means of the last-named adjustment and the 
tangent-screw the glass can be altered, as the ever- 
changing position of the sun may require. 

From 12 to 15 yards in front of the instrument 
is placed a sighting-rod. This rod is to mark a 
spot exactly in a line with the centre of the helio- 
graph and the distant station. A metal stud marks 
the spot, and a wooden cross-piece marks where 
the flash rests when not directed on the opposite 
station. 

The instrument can be set up ready for working 
in afew minutes. When the exact position of the 
distant station is not known, a flash of sunlight 
must be thrown in the direction of the most likely 
points, and this must be continued till it is answered 
by. a flash, which indicates that a distant signalling 
party is on the look-out. Then, after releasing the 
tangent-screw, the glass must be turned to a con- 
venient angle, and the sighting-stick must be di- 
rected in a line with the distant station by looking 
through the small aperture in the centre of the 
mirror. When this is effected, the stud must be 
raised or lowered till it is in the line of vision on a 
level with the centre of the glass and the distant 
flash, and the short cross-piece must be placed at 
right angles to the upright, about a foot below the 
stud. After being thus adjusted the instrument 
must not be moved. 

The spot will be observed gradually to rise or 
fall, according to the direction in which the sun is 
apparently moving. The handle of the key, or the 
tangent-screw, or both, as the case may be, must be 
turned slightly after every two or three words, to 
ensure, as far as possible, that the centre of the 
spot shall be on the stud when the key is pressed 
down. 

When the sun is rather low in the heavens, and 
behind the signaller, it becomes more difficult to 
direct the flash with accuracy. In consequence of 
the obtuseness of the angle the spot loses its circular 
form, and becomes rather dim when reflected on the 
stick. If it is required to work frequently with the 
sun in this position, the employment of a second 
glass on a light tripod stand is recommended. 

But it would be useless here to enter more into 
the minutie of working the instrument: suffice it 
to say that, in experienced hands, twelve words 
and more per minute have been obtained, while 
others state that men—after a fortnight’s practice— 
could attain only from four to five words per minute. 
As to the distance, 10 and 20 miles—and in very 
clear weather 40 miles—have been obtained. 

A number of cfficers of the Indian Army have 
tried and reported upon the instrument, and—with 
the exception of one—all report most favourably of 
the system as an auxiliary to existing systems, and 


efiorts are being made at the present moment to | 


ensure their adoption 


sure for the Indian Seryice by the 
authoriiies, R 5 te an he wil 


ELECTRO-DEPOSITION OF METALS. 
By J. T. SPRAGUE. 


Arrangement of Objects —This includes the con- 
sideration of several distinct conditions :—(1.) The 
position, horizontal or vertical. (2.) The relative 
proportions of objects and anode. (3.) The dis- 
tances to be maintained. I propose to illustrate 
each of these by experiments, which the learner 
should study on the small scale, with a galvano- 
meter 1n circuit, to show the actions set up. 

Position.—Place a pair of copper strips, at least 
4 inches in length, vertically in a small vessel, and 
pass a small current, leaving the experiment to go 
on quietly for a few days. It will be found that 
the anode is eaten away most at the top, and it will 
probably be cut through at the line of surface of 
the liquid. The cathode, on the contrary, will have 
a thick coating at the bottom and little at the top. 
There will be a thick edging of hard nodules, and 
the lower corners will bulge out. Probably. also, 
the whole surface will be marked with vertical 


lines, commencing in a spot, like a prolonged note 


of exclamation (!). Now repeat this experiment in 
a vessel with a porous partition having little poro- 
sity, or in two vessels connected with a syphon or a 
piece of cotton wick, using a nearly saturated solu- 
tion of copper sulphate without acid in the anode 
ce]l. ‘The anode will soon be covered with crystals 
of sulphate of copper, and the previously noted 
conditions will be exaggerated at the cathode. The 
cause of these actions is, that as the copper is dis- 
solved at the anode a denser solution forms, which 
sinks and leaves acid— when present—above; or, if 
the solution is saturated, the newly-formed salt 
cannot dissolve, and crystallises where it forms. 
At the cathode, copper is removed from the solution, 
which becoming lighter, rises in a thin stream along 
the jace, thus having less and less copper in contact 
with the plate. 

Circulating Currents—Now take a thin glass 
beaker, containing water and some powder of about 
equal density with water, and hold one side over a 
Bunsen’s burner. That side will become hot, and 
a stream of water will flow upwards along it, flowing 
over the surface, descending along the cool side, 
and returning along the bottom. ‘his circulating 
current is due to the different specific gravities of 
hot and cold water, and exactly resembles the con- 
ditions set up by the same cause in the depositing 
vessel. ‘here we have a stream of lighter liquid 
running up the cathode, and of heavier solution 
flowing down the anode, and producing a continua- 
tion of these currents in the upper and lower strata. 
But the upper current is rendered acid by losing 
metal at the cathode, and is therefore very active 
where it first reaches the anode at its upper part: 
in like manner tle lowex stratum, having passed 
over the face of the anode, is highly charged with 
metal, and is in turn special.-y active where it 
reaches the dower edge of the cathode: in conse- 
quence of these two conditions an electromotive 
force is set up within the liquid, in a diagonal line, 
between these iwo active parts, which aids the ordi- 
nary or working current, and concentrates the action 
upon these paris. Most writers attribute the effect, 
to stratification of the liquid, but itis the circulating 
current Which does the mischief, and it is also the 
cause of the lines and spots: the slightest irregu-. 
larity upon the surface deflects the upward flowing 
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current, and the obstruction constantly grows as it 
receives more and more of the metal brought to it 
by the impinging current, while the hollows are 
filled with weaker solution, which cannot supply so 
much metal. 

Horizontal Arrangement—Arrange two equal- 
sized plates in a deep vessel charged with a good 
solution, one being near the surface of the liquid, 
and the other near the bottom, and connect the 
zine of the battery to the upper plate, making this 
the cathode, and allow a full current to pass for 
some time. If the vessel is transparent, actions 
similar to those just described will soon become 
apparent ; the solution just under the upper plate 
will become pale in colour, the deposit forming will 
pass into the sandy condition, and the resistance of 
the liquid will increase, and eventually the plate 
will be found coated with bubbles of hydrogen. 
All these effects are due to the removal of metal 
from the solutions making the upper stratum the 
lightest, so that no mixture or circulation is pro- 
duced, and from the opposite reason a dense solu- 
tion—or even a deposit of crystals—forms at the 
lower plate. Now repeat this arrangement, but 
making the upper plate the anode, and observe the 
different result produced: the solution just below 
the upper plate deepens in colour, and may be seen 
4lescending through the liquid, while on the lower 
plate a perfectly regular uniform coat of metal, in 
its best condition, is steadily deposited. 

It is evident, therefore, that this latter arrange- 
ment is by far the best for plates of large size, and 
more especially for deeply-cut medallions: it has, 
however, the drawback of permitting any dirt, &c., 
in the solution to deposit on the face of the objects, 
which of course interferes with regular deposit and 
also injures its quality : whenever such an arrange- 
ment is adopted, it is essential therefore to keep the 
solution very pure, by filtration, covers, &c., and it 
is well to use a porous division to catch any parti- 
cles falling from the anode. Such a division is very 
readily formed of a slight wooden frame paraffined, 
with a cover of muslin stretched upon it, upon the 
surface of which a sheet of filtering- or blotting- 
paper can be secured: this filters the descending 
liquid and catches any solid particles, while its re- 
sistance is very slight. 

Vertical arrangement is, however, most commonly 
employed, because it is most convenient: to secure 
a good deposit it is necessary occasionally to change 
the position of the objects, so as to average the 
irregular actions ; if possible, these changes should 
be made without removal from the solution or break 
of connection, but if removal is requisite the same 
precautions to secure cleanliness should be observed 
as at the-first immersion: in copper this is best 
effected by a momentary dip into acid at the time 
of replacing, and so with the suitable liquids for 
other metals. When strie or nodules are seen to 
be forming they should, if possible, be removed by 
filing, burnishing, &c., before the completion of the 
deposit. 

Proportions of Objects and Anode.—This is of 
consequence only so far as they may affect the con- 
ditions of working: generally it is well to have 
nearly the same surface area in both. The real 
point to be attended to is to secure, so far as pos- 
sible, that all the parts of the object shall have 
some portion of the anode at equal distance from 
them, in order to maintain equality of resistance at 


all points, except where a less or greater thickness 
or rate of deposit is required. 

Distance between Objects and Anode.—Use a large 
plate to receive a deposit, and place a very small 
anode close to and opposite to the middle, and pass 
a considerable current: it will be found that the 
deposit will be thick in the centre, thinning away 
to nothing at the edges; the thickness of deposit 
will, in fact, be in the opposite proportions to the 
distance between each point and the nearest part of 
the anode. Therefore the anode should be so ar- 
ranged, as to form and distance, as to secure equal 
distances across the liquid to all parts of the object. 
With a regularly formed object with smooth sur- 
faces the two may be close together, in order to 
diminish resistance; but irregular objects—and: 
more especially any with portions deeply chased or 
undercut—require a greater distance: for suppose 
such a recess to be } inch deep, at a distance of 
I inch this represents a quarter of the distance, 
and the relative deposit on the face and in the deep 
part would be as 5 to 4, but if the distance were 
3 inches the difference would be only as 13 to 12. 
Such objects also require to be worked with a lower 
“density of current,”’—that is to say, taking a 
longer time for a given thickness, in order to allow 
the liquid in the hollows to replace itself by dif- 
fusion as its metal is exhausted, a consideration of 
even more practical influence on the actual resist- 
ance between the several points than the mere lineal 
distance. 
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Notes of a Course of Seven Lectures on Electricity. 
By Proressor Tynpauzt, LL.D., F.R.S. 


February—March, 1875. 
Nores or Lecture III. Sebruarg 18, 1875. 


(Continued from page 5.) 

1. The next discovery throws all former ones 
into the shade. It was first announced in a letter 
addressed on the 4th of November, 1745, to Dr. 
Lieberkiihn, of Berlin, by Kleist, an ecclesiastic of 
Cammin, in Pomerania. He fastened a nail in a 
phial into which he had poured a little mercury or 
spirits. On electrifying the nail he could pass 
from one room to another with the phial in his 
hand and ignite spirits of wine with it. “If,” says 
he, ‘“‘ while it is electrifying I put my finger, ora 
piece of gold which I hold in my hand, to the 
nail, I receive a shock which stuns my arms and 
shoulders.” 

2. In the following year Cuneus of Leyden 
made substantially the same experiment. It caused 
ereat wonder and dread, which arose chiefly from 
the excited imagination. Musschenbroek felt the 
shock, and declared in a letter to a friend that he 
would not take a second for the crown of France. 
Bleeding at the nose, ardent fever, a heaviness of 
head which endured for days, were all ascribed to 
the shock. Boze wished that he might die of it, so 
that he might enjoy the honour of having his death 
chronicled in the Paris Academy of Sciences. ‘The 
Leyden philosophers stated the conditions necessary 
to the success of the experiment, and hence the 
phial received the name of the Leyden phial, or 
Leyden jar. / 

3. The discovery of Kleist and Cunzus excited 
the most profound interest, and the subject was ex- 
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plored in various directions. Wilson in 1746 filled 
a phial partially with water, and plunged it into 
water, So as to bring the water surfaces within and 
without to the same level. On charging such a 
phial the strength of the shock was found greater 
than it had been before. 

4. Two years subsequently Dr. Watson and Dr. 
Bevis noticed how the charge increased as the area 
of the non-electric in contact with the outer surface 
increased. ‘They substituted shot for water inside 
the jar, and obtained substantially the same effect. 
Dr. Bevis then coated a plate of glass on both sides 
with silver foil, within about an inch of the edge, 
and obtained from it discharges as strong as those 
obtained from a phial containing half a pint of 
water. Finally Dr. Watson coated his phial inside 
and out with silver foil. 

By these steps the Leyden jar reached the form 
which it possesses to-day. 

5. The physiological effect of the shock was 
variously studied. Graham caused a number of 
persons to lay hold of the same metal plate, which 
was connected with the outer coating of the charged 
jar, and also to lay hold of a rod by which the jar 
was discharged. ‘he shock divided itself equally 
among them. 

6. ‘Li e Abbé Nollet formed a line of one hundred 
and eighty guardsmen, and sent the discharge 
through them all. He also killed sparrows and 
fishes by the shock. The analogy of these effects 
with those produced by thunder and lightning 
could not escape attention, nor fail to stimulate 
inquiry. 

7. I'ranklin was twice struck senseless by the 
shock. He afterwards sent the discharge of two 
large jars through six robust men; they fell to the 
ground and got up again without knowing what had 
happened; they neither heard nor felt the discharge. 
Priestley, who made many valuable contributions 
to electricity. received the charge of two jars, but 
did not find it painful. This experience agrees 
with my own. In the theatre of the Royal Institu- 
tion, and in the presence cf an audience, I once 
received the discharge of a battery of fifteen jars. 
Unlike Franklin’s six men, I did not fall, but lke 
them I felt nothing. I was simply extinguished 
for a sensible interval. 

8, This may be regarded as an experimental 
proof that people killed by lightning suffer no pain. 

g. Vranklin held electricity to be a single subtle 
fluid; electrified bodies he thought possessed either 
more or less than their natural share of this fluid. 
Hence the terms plus and minus, positive and nega- 
tive, as applied to electricity. His notion of the 
Leyden jar was, that whatever might be the quan- 
tity of ‘electric fire” thrown into the jar, an equal 
quantity was dislodged from the outside. The two 
coatings of the jar were therefore in opposite 
electrical conditions. These theoretic views led 
Franklin to the formation of his ‘cascade battery.” 

10. Franklin sought to determine the seat of 
the charge in the Leyden jar. He charged a bottle 
containing water: dipping a finger into the water 
and touching the outside coating he received the 

‘Shock. He was thus led to inquire, Is the elec- 
tricity in the water? He poured the water into a 
second bottle and found that it carried no electricity 
along with it. 

tz. ‘He then judged that the electric fire must 
either have been lost in the decanting, or must 
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remain in the bottle; and the latter he found to be 
true, for filling the charged bottle with fresh water 
he found the shock, and was satisfied that the 
power of giving it resided in the glass itself."* An 
account of Franklin’s discoveries was given by 
himself in a series of letters addressed to Peter 
Collinson, Esq., F'.R.S., from 1747 to 1754. 

12. By rendering the coatings of the Leyden 
jar movable the jar may be charged, the interior 
coating removed, placed on the ground, and proved 
unelectric. The jar may then be removed from the 
outer coating and the latter proved unelectriec. 
Restoring the jar and coatings, on connecting the 
two latter, the discliarge passes in a brilliant 
spark. 

13. As experimental knowledge increased thought 
became more definite and exact as regards the 
relation of these electrical effects to thunder and 
lightning The Abbé Nollet thus quaintly ex- 
presses himself: ‘‘If anyone should take upon him 
to prove, from a well-connected comparison of phe- 
nomena, that thunder is, in the hands of nature, 
what electricity is in ours, and that the wonders 
which we now exhibit at our pleasure are little 
imitations of those great effects which frighten us, 
I avow that this idea, if it was well supported, 
would give me a great deal of pleasure.” He then 
points out the analogies between both, and con 
tinues thus: ‘All those points of analogy, which 
IT have been some time meditating, begin to make 
me believe that one might, by taking electricity as 
the model, form to one’s self in relation to thunder 
and lightning, more perfect and more probable 
ideas than what have been offered hitherto.”+ 

14. These views were prevalent at this time, 
and out of them grew the experimental proof by 
Franklin of the substantial identity of the light- 
ning flash and the electric spark. | 

15. But before entering further on the facts of 
electricity, it will be well to seek some theoretic 
guidance. ‘The insufficiency of the facts of obser- 
vation to appease the desires of the mind has been 
already mentioned. Inthe midst of facts we long 
for principles to connect them, and to present them 
in their proper relations. 

16. Accordingly, side by side with the phe- 
nomena hitherto illustrated there ran a vein of 
speculation, more or less vague, as to the nature of 
electricity itself. In thus speculating we quit the 
field of observation, and draw upon the construc- 
tive imagination, which, guided by existing know — 
ledge, forms the physical principle, and commits it 
to the process of experimental deduction to test its 
sufficiency and truth. 

17. Thus, in relation to electricity, Boyle had 
his unctuous effluvia, Newton his ether, Du Fay 
his vitreous and resinous electricity, Nollet his 
aftuences for repulsion, and his efiluences for 
attraction, I‘ranklin his single electric fluid, and, 
finally, Symmer his theory of two electric fluids. 

18. The simplicity of IFranklin’s theory of a 
single electric fluid is only apparent. It involves 
consequences of a very doubtful kind.. In account- 
ing by it for the mutual repulsion of negatively 
electrified bodies, we are driven to the assumption 
that ordinary matter is self-repulsive. 

1g. The theory of two fluids is by far the most 
convenient. Still, though it is a principle of ex- 

* Priestley’s ‘‘ History of Electricity,” 3rd edition, p. 149. 
} Priestley's “History of Electricity,” pp. 151-52, 
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treme simplicity, and of great power in uniting 
electrical phenomena, it is to be regarded rather as 
an image of the mind than as a physical reality. 

20. According to this theory, electrical pheno- 
mena arise from the action of two fluids, each self- 
repulsive, but both mutually attractive. Jivery 
body in its natural condition possesses both fluids 
in equal quantities. As long as the fluids are 
mixed together they neutralise each other; the 
body in which they are thus mixed being in its 
natural or unelectric condition. 

21. By friction, and various other means, the 
two fluids are torn asunder; the one clinging by 
preference to the rubber, the other to the body 
rubbed. | bss See 

22. Asa matter of fact the rubber and the body 
rubbed are always oppositely electrified. 

23. When smooth glass is rubbed with silk the 
glass is electrified positively and the silk negatively. 
When sealing-wax is rubbed with flannel the wax 
is electrified negatively and the flannel positively. 

24. These terms are adopted purely for the sake 
of convenience. There is no reason in nature why 
the resinous electricity should not be called positive, 
and the vitreous electricity negative. Once agreed, 
however, to apply the terms as. fixed: in (23) wwe 
must adhere to this agreement throughout. 

25. When electricity is communicated to a con- 
ductor it distributes itself over the surface; but 
the mode of its distribution depends upon the form 
of the conductor. 

26. On an insulated sphere it distributes itself 
equally all over the surface. Riess expresses this 
by saying that the electric density is the same at all 
points of an electrified spherical conductor. 

27. But this is only true of a sphere. If the 
conductor be elongated, the electricity is densest at 
the ends. If it be a cone, different electric den- 
sities are observed at the apex and base of the 
cone, and on the conical surface. Were the cone 
perfectly sharp—if the apex ended in a mathe- 
matical point, the theoretic density would be in- 
finite. No electricity whatever could exist on such 
a pointed body; it would be instantly diffused 
through the air. 

28. The more perfect the point of an electrified 
body, the greater will be the electric density, and 
the greater the tendency to diffusion. By deter- 
mining the electric density Riess finds the thorn of 
the euphorbia sharper than an English sewing- 
needle, which, however, excels in sharpness the 
thorns of the gooseberry, the cactus, and the rose. 

29. It is the intense electrification of the air ata 
point and its consequent repulsion that produces 
the electric wind. It is the escape of the elec- 
tricity from a point which renders the charging of 
a conductor on which a needle, or other pointed 
body, is placed, difficult: it is the copious outflow 
of electricity which renders it possible by means 
of a point to convey electricity to bodies at a 
distance. : 

30. We have now to apply the theory of electric 
fluids to the important subject of electric induction. 

31. It was noticed by early observers that contact 
was not necessary to electrical excitement. Stephen 
Gray, for example, by bringing his excited glass 
tube near one end of a conductor, attracted light 
bodies at the other end. Canton, in 1753, sus- 
pended pith-balls by thread, and holding an excited 
glass tube, at a considerable distance, caused them 
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to diverge. On removing the tube the balls fell 
together, no permanent charge being imparted to 
them. Such phenomena were further developed 
by Wilcke and Avpinus; while Coulomb’s measure- 
ments and Poisson’s calculations extended and 
defined our knowledge of the subject. 

32. These and all similar results are embraced 
by the law, that when an electrified body is brought 
near an unelectrified one, the neutral fluid of the 
latter is decomposed; one of its constituents being 
attracted, the other repelled. When the elecirified 
body is withdrawn, the separated electricities flow 
again together and render the body unelectric. 

33. This decomposition of the neutral fluid by 
the mere presence of an electrified body is called 
induction. It is also. called electrification by 
influence. og 9 

34. If, while it is under the influence of the’ 
electrified body, the influenced body be touched, 
the free electricity (which is always of the same 
kind as that of the influencing body) passes away, 
the opposite electricity being held captive. 

35. On removing the electrified body the captive 
electricity is set free, the conductor being charged 
with electricity opposite in kind to that of the body 
which electrified it. 

36. Numberless other experiments are suggested 
and explained by the principle of induction. It 
explains why neutral bodies are attracted by elec- 
trified bodies. In reality the bodies attracted are 
not neutral: they are electrified by influence; and 
it is in virtue of their being thus electrified that 
they are attracted. 

37. It explains the “ discharge ” of an electrified 
conductor by a point. For the induced electricity 
becomes so dense upon the point that it streams 
out against the inducing body and rapidly neutra- 
lises it. 

38. It explains the fict that when a point upon 
an insulated conductor is turned towards an elec- 
trified body, the conductor charges itself with the 
same electricity ; and that when the point is turned 
away from the electrified body the conductor 
charges itself with the opposite electricity. In the 
first case the unlike electricity is drawn away by 
attraction; in the second case the like electricity is 
driven away by repulsion. 

39. It explains the first approach and subsequent 
retreat of the gold leaf noticed by Du Fay. For 
the edges and corners of the leaf, acting like points, 
discharge the opposite electricity against the in- 
fluencing body. ‘The leaf being thus rapidly 
charged with electricity of the same kind as that 
of the influencing body, repulsion is the conse- 
quence. 

40. There is also a discharge of the electricity 
similar to that of the influencing body from the 
more distant portions of the leaf, to which that 
electricity is repelled. Both discharges are accom- 
panied by an electric wind. It is possible to give 
the gold leaf a shape which shall enable it to float 
securely in the air by the reaction of the two winds 
issuing from its opposite ends. 

41. Well-pointed lightning conductors when acted 
on by a thunder cloud behave in the same way. 
The opposite electricity streams out from them 
against the cloud. 

42. Franklin saw this with yreat clearness, and 
illustrated it with great ingenuity. The under side 
of a thunder cloud when viewed horizontally, he 
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observed to be ragged, composed of fragments one 
below the other, and sometimes reaching near the 
earth. ‘These he regarded as so many stepping- 
stones which assist in conducting the stroke of the 
cloud. ‘To represent these by experiment he took 
two or three locks of fine loose cotton, tied them in 
arow,and hung them from his prime conductor. 
Vhen this was excited the locks stretched down- 
wards towards the zarth ; but by presenting a sharp 
point erect under the lowest bunch of cotton, it 
shrunk upwards to that above it, nor did the 
shrinking cease till all the locks had retreated 
to the prime conductor itself. ‘May not,’ says 
Franklin, ‘the small electrified clouds, whose 
equilibrium with the earth is so soon restored by 
the point, rise up to the main body, and by that 
means occasion so large a vacancy, that the grand 
cloud cannot strike in that place ?” 


EXPERIMENTS IN Lecture III. 


(1.) Karly forms of Leyden jar illustrated. <A 
small phial, two-thirds filled with water, with a cork 
in the neck, and a nail long enough to reach the 
water through the cork; a similar phial two-thirds 
filled with shot. Clasping either phial with one 
hand, and charging it, a smart shock is experienced 
when the nail is touched with the other hand. In 
this and other experiments a rubbed glass tube 
suffices to charge the jar, though this is more 
rapidly done by the electrical machine. 

(2.) Water in wide glass vessel; a second glass 
vessel immersed in the first, and filled to the same 
height with water. Outer water connected by a 
wire with the earth; inner water connected by a 
wire with the electric machine; one or two turns 
furnish a sufficient charge. Removing inner wire 
and dipping one finger into the outside, and the 
other into the inside water, a smart shock is expe- 
rienced. Placing in the inner water a metal stem 
and knob, and charging strongly, a brilliant spark 
passes on connecting the earth-wire with the knob. 

(3.) Glass jar coated (not too high) with tin-foil ; 
filled to the same height with water, placed on 
india rubber cloth, and charged by connecting 
outside coating with the earth, and the water (by 
means of a cemented stem and knob) with an 
electric machine. Bright spark on discharging. 
Recharge. Taking hold of jar with india-rubber, 
pour water into second similar jar; no sensible 
charge imparted. Pour fresh water into first jar ; 
retention of charge shown by brilliant spark. Idge 
of jar out of which water is poured to be surrounded 
by a band of bibulous paper to catch final drop. 

Note :— Carriers” formed of pieces of copper- 
paper with shell-lac, or ebonite handles, are very 
useful. 

(4.) Jar with movable coatings charged. Touch 
knob with carrier—it attracts lath balanced on egg. 

temove inner coating and place it on table; the 
small amount of electricity which it carried away 
is thus discharged, and the knob now shows no 
power of attraction. Remove glass vessel; the 
outer coating is also found neutral. Restore glass 
and inner coating; lath immediately attracted by 
carrier which has touched restored knob. Discharge 
a brilliant spark. 
‘(5.) Glass plate g inches square; tin-foil on both 
sides 6 inches square. Connect one side with earth 
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(6.) Ordinary Leyden jar; charged and dis- 
charged. 

(7.) An elongated metal conductor, or one formed 
by coating wooden roller with tin-foil, is supported 
on warm glasses or by a glass pillar: small weigit 
suspended by silk ribbon placed on one end: ex- 
cited glass tube placed over the other end. , Weight 
now removedis charged with electricity and attracts 
lath. This is the experiment of Adpinus. 

(8.) Sphere of wood coated with tin-foil: placed 
on warm tumbler: excited glass tube brought near: 
touch distant part of sphere;with carrier: it.attracts 
lath. Touch surface adjacent to excited tube, it 
also attracts lath. The first charge repels excited 


repels excited gutta-percha, and is therefore nega- 
tive. 
the other in the gold-leaf electroscope. 

(9.) While the glass tube is near the sphere, 
tonch the latter anywhere with the finger, then 
touch distant part of sphere with carrier: no 
action. Now remove glass tube and touch again 
with fcarrier: strong action. ‘The electricity libe- 
rated by the removal of the tube proves to be 


negative, 


excited glass rod is held near one of them and they 
are then separated. The one is now charged with 
positive, tlie other with negative, electricity. 


(r1.) I stand on an insulating stool: present the © 


right hand to the balanced lath, and stretch out the 
left arm. An assistant brings excited glass tube 
over that arm, lath immediately follows hand.° 

(12.) I touch the lath and all “virtue” disappears 
(the lath is not insulated). After this, as long as 
the excited tube is held over the arm there is no 
attraction: on its removal attractive power is 
restored. Here the first attraction was by positive 
electricity driven to the hand, and the second by 
negative electricity, liberated by the removal of the 
glass rod. The one repels rubbed glass, the other 
repels rubbed gutta-percha; and on charging the 
electroscope with both they neutralise each other. 

(13.) I stand on insulating stool, and place the 

; right hand on electroscope: no action. -I stretch 
forth the left arm and permit an assistant alter- 
nately to bring near, and to withdraw, an excited 
glass tube. ‘The gold leaves open and collapse in 
similar alternation. Aft every approach positive 
electricity is driven over the gold leaves; at every 
withdrawal the equilibrium is restored. 

(14.) In all cases the rubber, whether it be of 
silk or of flannel, attracts balanced lath. The silk 
rubber repels rubbed gutta-percha, and is therefore 
negative ; the flannel rubber repels rubbed glass, 
and is therefore positive. Laying silk rubber on 
electroscope, leaves diverge. Laying flannel rubber 
on silk one, leaves close again; the one rubber 
neutralises the other, and each of them in relation 
to the body it has rubbed is oppositely electrified. 


(To be continued). 


THE BOAT RACE. 
Rowep for the first time in 1829, over the course 
at Henley-on-Thames, the Oxford and Cambridge 
Universities Boat Race has increased steadily in 
public favour until it has become as genuine an 


and the other with machine. Charge and dis-| institution as the Derby, or the Cup day at Ascot. 


charge: a brilliant spark. 


Not for some years, however, did it take its 


glass needle, and is therefore positive: the second 


One of these charges, moreover, neutralises 


(10.) ‘wo insulated spheres are caused to touch ; 


al 


areca stitnsretompeeente 
ee 


: 


; 


| 


| 


April 1, 1875.] 


place as an annual fixture; for we find that be- 
tween 1829 and 1836 there was no race, and that 
down to the year 1856 the event was several times 
intermitted. From 1836 until 1842 the race was 
rowed from Westminster to Putney; between 1842 
and 1845 there was no race, and in the latter year 
the course was changed to that now rowed over— 
viz., from Putney to Mortlake. Once or twice, 
down to the year 1863, the course was reversed, 
and the boats steered down the river from Mort- 
lake to Putney; but from 1864 onwards the course 
has been that which has become familiar to the 
whole of London—we had almost said to the whole 
country. In all, the race has been rowed 32 
times during the 45 years it has been in existence ; 


- and Oxford has been successful 17 times against 


15 victories scored for the sister University. Lat- 
terly, the victories have gone in cycles, Oxford 
having won during the nine successive years be- 
tween 1861 and 1869 inclusive; and Cambridge 
having scored five victories in succession down to 
last year. Whether the result of this year’s race, 
which took place last Saturday week, is an indica- 
tion that the tide has turned once more in favour 
of the Isis, as against the Cam, time alone will 
reveal. But time can scarcely alter, otherwise 
than to intensify the interest which is manifested 
year after year in the great aquatic event of the 
time—the ‘‘blue riband” of the Thames. When 
the race was rowed over the picturesque course at 
Henley 45 years ago, the distance was only 2} 
miles; yet the time occupied was 14} minutes, 
and over this short distance Oxford is recorded as 
having been victorious by ‘“‘many lengths.” The 
course from Putney to Mortlake is slightly over 
4 miles, and it is interesting to note how the speed 
of the rowing has increased with the lapse of years 
since the race was first inaugurated. During the 
past five years, the average duration of the race has 
been 21 min. 44sec. But in 1873, when sliding 
seats were used for the first time, the time occupied 
in covering the 4 miles was only 19 min. 35 sec., 
or about 5 minutes longer than was occupied at 
Henley in covering little more than half the dis- 
tance. The course between Putney and Mortlake 
may be almost described as classic ground. Its 
landmarks are as well-known as these of the most 
frequented thoroughfares in London; and the mere 
mention of the ‘Soap Works,” ‘ Biffen’s,’ the 
“Oil Mills,” “Chiswick Eyot,” ‘“ Corney Reach,” 
“Barnes Bridge,” or the “Ship,” is enough to eon- 
jure up all the scenes of the exciting contést, and 
to suggest minute calculations as to the number of 
lengths ahead. 

But besides being a great gala, the boat race is 
anevent in our telegraphic annals not to be alto- 
gether despised. Not that it dates back a very long 
way in thisrespect; for although the wires are now 
carried to the water’s edge at Henley on the occa- 
sion of the annual regatta at that picturesque little 
town, it is to be feared that no such ‘facilities ” 
existed in connection with the first University Boat 
Race held there 45 years ago. Indeed, the tele- 
graph had hardly been thought of at that time; 
and it was almost 1o years later that Cooke and 
Wheatstone took out their first patent for our dear 
old friend, the ‘““Double Needle.” It is doubtful 
whether, prior to the transfer of the telegraphs to 
the Post Office, any special efforts were put forth to 
stimulate telegraphy in connection with the event. 


THE TELEGRAPHIC JOURNAL. 79 


But it is quite certain that immediately after the 
transfer, the opportunity was seized upun to bring 
grist to the mill of the ever-going-round postal 
system. In 1871, a temporary office was opened on 
the Boat Race day, under the stand adjoining the 
“Ship” at Mortlake; but the result appears to 
have been only indifferent, as no record was kept 
of it. In 1872, the matter was taken in hand by 
the Special Arrangements Branch of the Telegraph 
Department ; and the completion in that year of 
the Travelling Telegraph Office enabled a fair trial 
to be madeat Mortlake. As many as 357 messages, 
of the value of £19, resulted from the operations 
there and at Putney; and it became clear that a 
business was to be done with improved arrange- 
ments and increased wire accommodation. In 
1873, the smaller telegraph-carriage was stationed 
at Putney, adjoining the “ Star and Garter,” so 
that temporary offices were established at the start 
as well as at the finish of the race; and what with 
this, and the increase of facilities at Hammersmith, 
Barnes, and other intermediate points, the number 
of messages suddenly rose to 698. In 1874, the 
arrangements were of a somewhat similar cha- 
racter, but no very marked increase of business 
resulted in that year, the number of messages 
being only 723. Last Saturday week, however, a 
very decided improvement was effected in the tele- 
graphic arrangements. Carriages were stationed 
at Putney, Hammersmith Bridge, and Mortlake, 
each having direct and independent communica- 
tion with the central station, and monopolising 
amongst them no fewer than five wires—viz., two 
at Mortlake, two at Hammersmith, and one at 
Putney. The start was exhibited at Hammersmith 
and Mortlake, and the finish at Hammersmith 
and Putney, within 10 secs. after each event; 
and the resuit of the race must have been known 
at Putney at least a quarter of an hour before it 
could possibly have been known under previous 
arrangements. The natural result of this enter- 
prise on the part of the Post Office was to largely 
increase the amount of telegraph busines trans- 
acted as compared with that of former years. 
Upwards of r000 messages, and more than three 
columns of news for the press, were transmitted in 
connection with the event, and by far the largest 
proportion of this work was disposed of in the 
temporary offices stationed along the river side. 
At Hammersmith, the experiment of opening a 
temporary office adjoining the Bridge House was: 
so successful, that 120 messages were handed in 
within a few minutes after the result of the race 
was known: while, at Mortlake, no fewez than 310 
messages were disposed of within about two hours 
after the race was over. At the Post Offices at 
Putney, Hammersmith, and Barnes, a considerable 
increase of telegraphing was experienced in con- 
nection with the event of the day, and altogether 
1040 messages resulted from the operations which 
we have thus minutely described. It would be a 
mistake to suppose that the interest in the Boat 
Race is purely local, or even British, for we under- 
stand that no fewer than 20 telegrams were for- 
warded to the Continent and elsewhere abroad in 
connection with the event. 


A curious development of telegraphic business \\ — 
relating to the Boat Race is to be found in the } 
operations of press correspondents conducted by~ 


means of the wires. One would imagine that the 
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proximity to London of the scene of action would 
render newspaper telegraphing altogether unneces- 
sary; but this is not so. For days prior to the 
race, the evening papers have regularly appeared 
with the heading, ‘*‘ Latest from Putney ;” and on 
the morning of the eventful day, every movement 
of the crews, down to the very second at which the 
start is effected, and the fact of which boat catches 
the water first, is religiously wired at frequent in- 
tervals to Fleet Street and the Strand. The result, 
of course, is telegraphed everywhere—even to dis- 
tant Bombay: and more distant Melbourne—and 
the rapidity with which this was effected last 
Saturday week may be imagined from the fact that 
the Standard newspaper was on salein Fleet Street 
within one minute after the race was finished at 
Mortlake. One enterprising news agency has made 
all sorts of efforts to keep its subscribers advised 
of the progress of the race from point to point, even 
to the paying out of a wire from the stern of one of 


the accompanying steamers, and the laying of a’ 


cable beforehand along the bed of the river, But 
under the improved arrangements made by the 
Post Office this year, nothing of the kind was 
attempted, and before another year itis hoped that 
still further improvements will be carried out. 


Execrric Sciencr occupies a place of no mean im- 
portance in the new Opera House in Paris. A 
special room is set apart as a battery room, in 
which 360 Bunsen’s cells, arranged in sets of 60 
on rough plate-glass tables, are manipulated to pass 
a current in any part of the stage so as to direct 
the electric light upon any point of the scenery. 
The sunlight and startling effects produced by 
French scenists are really beautiful. The rainbow 
in Mosé is wonderful. 


The Tale of a Rat in our last number recalls a 
somewhat different tale of a mouse, which hap- 
pened on the sea-wall near Dawlish, where the 
wires (gutta-percha) are carried in grooved boarding. 
Periodical contacts of short duration were observed, 
which were totally independent of any change in 
the weather. They were found to be due to the 
effect of the calls of nature of a mouse, who had 
made her ‘nest, reared her progeny among the 
wires, and partially devoured their insulating pro- 
tection. 


Our contemporary, Nature, has commenced a 
series of articles on “The Progress of the Tele- 
graph,” from which our readers will be surprised 
to learn that “up to 1844 electrical knowledge was 
more or less confined to the lecture table ; crude 
experiments upon frictional electricity, and the 
elements of magnetic and voltaic phenomena, con- 
stituted the portfolio of knowledge as accepted by 
the public,” and that little or no progress was made 
until “In 1848 Holmes gave to telegraphy the 


practical result of his researches as regards the 
rapid transmission of signals over extended cir- 
cuits!” The name of Sir William Cooke—the 
father of the English telegraph system—is scarcely 
mentioned! and inductive capacity and absorption 
are said to be the same thing !! 


Arocecdings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS. 


THz Annual General Meeting was held on the goth 
December, 1874. Mr. Larimer Cuarx, Vice-President, 
in the chair. The annual report was read, and the 
ballot for President and Council took place, with the 
result of which our readers are well acquainted. 
Later in the evening, Lieut. Jexyun, R.N., read an 
interesting paper on the ‘ Telegraph in the Ashantce 
War,’ describing many interesting details as to the 
difficulties of constructing a line of telegraph through a 
country so heavily covered with wood and -under- 
growth. The difficulty was enhanced by the unhealthy 
nature of the climate, which also increased that of 
signalling. Bamboos were used as poles, with insu- 
lators fastened into the top. The telegraph answered 
perfectly for all the various requirements of the war, 
In the discussion which followed, the question again 


‘}turned on the relative merits of ‘‘ sound” versus 


‘record’? for instruments for military purposes; it 
was noticed on this occasion that gentlemen who were 
formerly in favour of a record. were now most deci- 
dedly in favour of sound. 

The value of the telegraph in connection with war- 
fare was still further exemplified by the military 
speakers, and cordial recognition was made of the 
assistance rendered by the Postal Telegraph Depart- 
ment in supplying stores with remarkable celerity. 

At this meeting 50 candidates were elected, thus 
bringing up the total number of all classes of mem- 
bers to 645. 


Tux Ordinary Meeting was held on the 13th January, 

1875. Mr. Larimer Cxarx, President, in the chair. 
The Presipent delivered his inaugural address, 

which has appeared in extenso in these columns. 


Tue Ordinary General Meeting was held on the 27th 
January, Professor Fostrr, F'.R.S., in the chair. 

A paper was read by Mr. C. Bucxer on ‘‘ The Helio- 
graphs of Mr. Henry Mance.” (See p. 73.) 

Subsequently a paper was read from Mr. Grayzs, of 
Valentia, ‘* On Vibrations due to Earth Plates.” 

Mr. Graves called attention to the great difficulties 
experienced in the early working of the Atlantic Cable 
by vibration of the spot of light of the mirror instru- 
ment, which ultimately were found due to the polari- 
sation of the earth-plates. The various earths had 
been arranged in the most systematical order, with 
the object of serving the several cables without undue 
interference; but after repeated experiments, the 
earths were found to produce these vibrations, what- 
ever combination was used; finally they were not got 
rid of until earth was actually made with the outside 
sheathing of the cable. As the earth-plates were 
separated from the office at great distances, the ques- 
tion became of some interest, and it was at length 
necessary to niake earth for every cable on to its ex- 
terior sheathing. It, therefore, became necessary in 
providing for every new cable to provide also a com- 
panion earth wire from the office to the cable hut. 
Mr. Graves attributes the result to the partial insula- 
tion of the telegraph station and its locality from 
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he main land due to its peculiar geological for- 
mation. 

In the discussion which followed, the effects stated 
by Mr. Graves were explained by Mr. Preece as due to 
the simple effect of polarisation of the various earth- 
plates, causing slight opposing currents to be constantly 
passing, and thusaccounting for the slight but constant 
movements of the spot of light. 

At the usual ballot, 23 candidates were admitted 
into the Society. Mya 


Hotices of Hooks. 


Exposé des Applications de VElectricité. Par le Comte 
Tu. pu Moncszt, Officier de la Légion d’Honneur 
et de l’Ordre de St. Wladimir de Russie; Ingénieur- 
Electricien de l’Administration des Lignes Télé- 
graphiques Frangaises. 3° Edition Kntiérement 
Refondue. Paris. 1872. 

Tuis famous work of the Count du Mouceil’s is too 

little known amongst the majority of English physi- 

cists. It is more than its title indicates. For it 
contains an excellent outline of the theoretical part 
of dynamic electricity as well as the fullest and 
minutest details of the practical applications of this 
invaluable form of energy. With that indefatigable 
industry which is characteristic of the author, Count 
du Moncel has gathered into these volumes the 

majority of the innumerable modifications and im- 

proyements in electrical instruments that have been 

made in late years. 

The surprising amount of fertility of invention that 
exists in various parts of the world is shown nowhere 
more strikingly than in the perpetually-recurring crop 
of new electrical devices, good, bad, and indifferent. 
Count du Moncel’s experience has enabled him to select 
the most valuable of these inventions, and in many 
cases he gives the results of his own careful experi- 
ments made for the special purpose of testing their 
utility. French discoveries and improvements in 
electrical instruments naturally have the preponder- 
ance in these volumes, but ample justice is done to 
English science, nor have the chief additions made by 
other nations been neglected. The issue of a third 
edition has enabled M. Moncel to add to the value of 
his work by increasing the size and scope of the under- 
taking, so that he now gives us a complete theoretical 
as. well as practical view of the science of electricity. 

The first volume, of about 500 pages uf small type, 
is devoted to what the author terms the “ technology”’ 
of electricity. That is to say, all the technical know- 
ledge that is necessary for the application of electric 
currents. Hence, in this volume, we have a capital 
exposé of Ohm’s law and the practical deductions 
therefrom, a detailed examination of the various bat- 
teries—and their name is legion,—including a descrip- 
tion of secondary batteries and earth batteries; then 
comes an excellent account of the British system of 
electrical units; and, finally, the practical methods 
adopted in electrical measurements, with the theory 
of each method very clearly stated. The second 
volume discusses the laws of electro-magnetism, and 
the best conditions for the construction of electro- 
magnets; then follows a description of the various 
electro-magnetic contrivances, and of the construction 
of induction apparatus; then a full account of the 
electrical apparatus emyloyed in experimental in- 
quiries; and the volume concludes with an explana- 
tion of the different systems employed in telegraphy. 
The third and fourth volumes, which are to follow, we 
have not yet received. The exhaustive manner in 
which the subject is handled in the first two volumes 
leads us to look forward with interest to the remaining 
parts of this invaluable work, Unquestionably, Count 
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du Moncel has given to practical electricians one of 
the most important and useful works ever published 
on their special subject. The value of such a work as 
this to inventors as well as to students cannot be over- 
estimated, when one considers the loss of time and 
capital that yearly takes place from the re-discovery 
of instruments, or modifications of apparatus, against 
which loss such a vesumé as this will most effectually 
guard. 

We will now give our readers a few extracts of 
interest translated from the two volumes before us. 
Here is a method for amalgamating zincs that will 
everywhere be found useful, and which is new to us :— 

‘Several methods have been proposed for amalga- 
mating zines; bus the simplest and quickest is that of 
M. Berjot (a chemist at Caen), which consists in im- 
mersing the zine in a liquid composed of nitrate of 
mereury and hydrochloric acid. A few moments is 
sufficient for the complete amalgamation of the zine, 
however soiled its surface may be. With a litre of 
this liquid, which costs less than ‘two shillings, 150 
zines can be amalgamated. ‘The liquid should be pre- 
pared in this manner:—Dissolve in warm water 
200 germs. of mercury in- 1000 grms. 01 aqua regia 
(nitric acid 1 part, hydrochloric acid 3 parts). When 
the mercury is dissolved, add 1000 grms. of hydro- 
chloric acid.”’ 

In connection with this subject, the following pre- 
paration for amalgamating iron is very simple, although 
we cannot answer for its efficacy :— 

“On carefully-cleaned iron, pour a solution of 
chloride of copper in hydrochloric acid; a thin 
coating of copper will be deposited. A solution of 
bichloride of mereury in hydrochloric acid is applied 
to this, and the surface is now thoroughly amalga- 
mated.”’ 

In regard to the economical application of electricity, 
no subject is so important as the relative merits of 
different forms of batteries. For illuminating pui- 
poses and lecture demonstration we have hitherto had 
to rely upon the Bunsen or Grove battery. But, during 
the siege of Paris, a form of bichromate of potash 
battery, known as the ‘‘Chutaux’’ battery, was fre- 
quently employed io yield the electric light used on 
the ramparts. The author gives a-full account of dif- 
ferent forms of the Chutaux battery, and furnishes 
some interesting data for the comparison of the Chutaux 
and Bunsen battery when giving the electric light. 
The following results were obtained from the two bat- 


teries, each being composed of 48 cells, and each 


working for two hours :— 


BunseEn’s Battery. 
Light equal to 


At beginning. End. Mean. Surface of Zinc employed. 
Cg % - A aa 3) 
109 66 87°5 49,428 C.C. 


Carcel lamps. 


Cuutaux Barrery. 


Light equal to @ 
Mean. Surface of Zinc employed. 


At beginning. End, 
cc oy ee a 2 Pe) 
132 63 97°5 14,400 C,C. 


Carcel lamps. 


In working each of these batteries, for half-an-hour 
successively, the following results were found :— 


BUNSEN. CHUTAUX. 
Light Equal to 
Foca Sahl 4 


rst period of half-) 109 Carcel lamps. 


Boar | spans i 


| (Beginning 134 lamps. 128 
2nd ditto 7 End i “37, ibO 5 
; Beginning 106 ; 80 
Sra RiItHO ahs res ate 97 ” 51 . 
g4thditio .. .. End  .. 66 .,, 85 i 
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According to these figures, the bichromate of potash 
battery flags much quicker than the nitric acid battery, 
a fact which evidently depends on the polarisation of 


its plates, to which it is always liable. 
more economical. 

One rather important advantage of these batteries 
is that they can be kept in a closed place without 
giving out any odour or unhealthy emanation ; besides 
this, the liquid evaporates slowly. The author had also 
been able to verify the statement that, after a battery had 
been charged for more than a year, and then left alone, 
it had lost hardly anything of its power. We regret 
that the relative consumption of zine and acid, and 
the comparative cost of working of the whole battery 
are not given; but so far as the foregoing data are con- 
cerned, the Chutaux evidently promises extremely 
well. For lecture purposes an electric light is rarely 
wanted for more than half-an-hour, the great deside- 
ratum being a rapid means of charging and discharging 
the battery. In this respect nothing could be better 
than the Chutaux; being a single fluid battery, the 
plates-can be raised and lowered easily and rapidly. 
One of the characteristics of this bichromate battery 
is the constant percolation of fresh solution through 
the battery; by this means a good deal of the bad 
effect of polarisation is got rid of. Here is the com- 
position of the solution for his batteries reeommended 
by M. Chutaux :— 

YY abet ces’ G lkccrtits 
Bichromate of potash .. 


It is, however, 


I500 grms. 


TOO Vex, 
Bisulphate of mercury .. 50 ,, 
Sulphuric acid ..  .. .. 200° ty 


The electromotive force of such a cell is at .first more 
than twice that of a Daniell cell, but in duration it 
cannot, of course, be favourably compared. 

The cost of working the Chutaux Count du Moncel 
finds to be about 1°75 frances per cell, which he states 
is less than that of a Daniell cell, the advantage being 
that in the Chutaux an electromotive force of nearly 
double is obtained, and an internal resistance less than 
half that of the Daniell, besides other obvious advan- 
tages noticeable in the working of the two forms. A 
battery of 24 Chutaux cells, according to our author, 
can furnish a fairly brilliant clectric light at a cost of 
about 73d. per hour. If this be the case, the Chutaux 
battery will rapidly come into use for the purposes of 
lecture demonstration. 

To obtain a transitory current of high potential, 
nothing seems better adapted than a secondary battery of 
M. Planté’s form. Count du Moncel has fully described 
these batteries. They consist, as our readers probably 
know, of either a sheet of lead rolled into a spiral, or 
successive strips of lead, immersed in dilute sulphurie 
acid. When the poles of a secondary battery are 
joined up with two or three Grove cells fur a few 
minutes, finely-divided lead is precipitated on one 
electrode, and a film of peroxide of lead on the other. 
Disconnecting the Grove cells, the Planté battery now 
gives an intense current of its own, which lasts a short 
time. Here are some effects of the secondary battery. 
A Planté battery of forty couples joined up with three 
Bunsen cells for twenty minutes then yielded a current 
which raised a platinum wire 2 metres Jong and } m.m. 
diam. to incandescence for forty-five seconds, or gave 
a good electric light for half a minute. Like the 
residual discharges from a Leyden jar, these bat- 
teries can yield successive discharges after a period of 
rest. 

Terrestrial batteries furnish a constant and inex- 
pensive source of electricity. The author describes 
many forms of earth batteries, which usually depend 
upon the oxidation of zine by the humidity of the 
soil, or the action of the sea water on which they may 
be floated. A system proposed by M. Lenoir has, 
however, advantages over the ordinary form. The 
plates of zine and coke are placed, each separately, 


in a large porous vessel filled with moist earth. To 
one of these vessels is added water containing only a 
few drops of nitric acid, and to the other (containing 
the zinc) is added some salt water. M. du Moncel re- 
marks—‘‘ in this manner a kind of Bunsen element is 
obtained, which has considerable power relatively, and 
far greater constancy, than ordinary terrestrial bat- 
teries. This constancy is mainly due, according to M. 
Lenoir, to the presence of the nitric acid, which weakens 
the effects of polarisation’ M. Lenoir has indeed ob- 
served that, without nitric acid, the current produced 
by this battery soon loses its intensity, but five or six 
drops of this acid are quite sufficient to give a very 
marked constancy to the electric current. One very 
important consequence of employing these currents is 
that, if used for telegraphic purposes, the insulation 
of the line wires no longer needs to be so complete as 
with the ordinary batteries; even when a leakage to 
earth has been purposely made,—offering but little 
resistance,—the working of the line has been still 
quite easy to carry on.” 

. Thermo-electric batteries have as yet been unable to 
compete with chemical action batteries, but there can 
be no doubt they will come into extensive use when a 
pair of metals can be found giving a higher potential 
and capable of enduring a higher temperature than 
those hitherto employed. In the work before us, there 
is a complete resumé of the various thermo-batteries. 
Mure and Clamond’s battery seems, so far, the best 
form. The metals are bars of galena and strips of 
iron heated by gas or coke, and improved forms of this 
battery have lately been fully described in this journal. 
The largest thermo-battery made by Mure andClamond 
is one of 150 large couples, equal to about 5 Bunsen 
cells, and one of 560 small! couples, equal to about 
60 Daniell cells; each consumed some 800 litres of 
gas per hour in heating the plates. MM. Mure and 
Clamond even assert they can construct these batteries 
equal to 50 Bunsen cells. It would be an invaluable 
invention if they could be made thoroughly reliable; 
our kitchen fires, or the backs of parlour grates, might 
then furnish us with light in our rooms, and the rays 
of the summer sun might then be transmuted into 
telegraphic messages. Unfortunately, our experience 
of these thermo-ele¢tric batteries has not been fayour- 
able to them, but we live in the age of discovery, and 
so hope for the revelations of to-morrow.* 

Our space forbids us to enter as fully as we could 
wish into the details of the second volume. Here, as 
already remarked, is given the amplest information 
concerning electro-magnetic, magneto-electric, and in- 
duction apparatus. Gramme’s machine is fully 
described, and in the appendix its subsequent improve- 
ments are added; also the most recent modifications 
of the various allied machines. In the second chapter, 
devoted to induction by frictional electric machines, 
there is the fullest description with which we are 
acquainted of the numerous species of continuous 
electrophori, of which the Bertsch, Carré, and Holtz 
type are best known. We quite agree with the author 
as to the superiority of the Carré machine. Those 
who need a thoroughly reliable and powerful electric 
machine will find in the vulcanite Carré an instrument 
always ready for use, and not liable to get out of 
order. 

In the fourth section we come to the instruments 
for, and the methods of, measuring currents. Here we 
have.a perfect galaxy of galvanometers. Galyano- 
meters to suit any current, any object, and any taste. 
There are few text-books where Weber’s instruments 
are described; here they may be found in full. We 

* Since writing the above we have seen a Noé’s thermo-battery of 
96 elements in action at Mr. Gore’s laboratory at Birmingham. 
This battery is far superior to any that we have tried before ; 
roughly judged, it is equal to about 4 Grove cells, but its elegant 


arrangements and reliability at any moment make it a most valu- 
| able adjunct to a laboratory, 
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notice a misprint here,—‘ shunt’ is spelt ‘ schunt.’ 
The word agométre is new to us; it stands for rheocord, 
or the double wire arrangement used as as a simple 
form of rheostat: but the sliding mercury connections 
are not good,—a metallic clip is better. Coming to 
electrometers, we find an extremely full and trust- 
worthy account of Sir W. Thomson’s quadrant electro- 
meter and replenisher. | 

The latter portion of this volume is replete with 
technical information more fitted for the telegraph 
engineer than the student of science. Here we have 
the construction and derangements of aérial, subter- 
ranean, and submarine lines; the nature of the various 
faults, and their detection ; the disturbances to which 
telegraph lines are subject; and other practical matters, 
in which we meet with much that is new and inte- 
resting: 

In conclusion, we can only repeat in a few words 
what is evident throughout our notice of this standard 
work—that it is unquestionably the best treatise we 
know on the applications of electricity, in the widest 
signification of the term. It is a work that should be 
in the cabinet of every physicist, and in the hands of 
every telegraphic engineer. 


—————————— 


Electricity : its Theory, Sources, and Applications. 
By Joun T. Spracuz, Memb. Soc. Tel. Eng. 
London: HE. and F. N. Spon. 


Ir is quite refreshing to read a really new book on 
electricity. Here we haye a work which discards the 
old text-books, bundles over-board the old theories, 
sets asides old terms, renounces old units and in place 
thereof introduces new units, re-defines such ancient 
terms as cannot be sent to the right-about, boldly 
advances new doctrines, and offers to the reader what 
with many defects is really a useful and valuable 
book. The author is evidently a self-worker and a 
self-thinker, and, like all such ‘self-help’? men, is 
very dogmatic. ‘‘I am Sir Oracle, and when I ope my 
lips, let no dog bark.’ Thus ‘‘it is stated as a funda- 
mental Jaw that bodies similarly electrified repel each 
other, which is not true, so stated.’’> The italics are 
the author’s, not ours. He has introduced the con- 
ceptions of atoms and molecules into matter, and of 
energy and motion into force, and has shown how 
electricity is essentially a form of energy and a pro- 
perty of the molecules. He has boldly accepted the 
doctrine germinated by Faraday and slowly creeping 
into scientific belief that electricity and magnetism 
are due to the polarity of molecules, and that we are 
to search for it not so much in the conductors that 
bring it within the cognizance of our senses as in the 
insulating media that are inseparable from its mani- 
festations. It must be confessed, however, that in his 
explanations of molecular effects he is occasionally 
hazy; but this is due more to the fogginess of the 
subject itself than to the style of the author who, 
when he deals with subjects with which he is practically 
acquainted, as in electrolysis and electro-metallurgy, is 
remarkably clear and explicit. 

He explains the principles and general phenomena 
of static or frictional electricity on these views, and 
gives sound, clear, and very practical directions for the 
manipulation of instruments designed for the produc- 
tion and manifestation of this branch of the subject. 
A chapter is devoted to those magnetic phenomena 
which bear intimately on electricity, and galvanic bat- 
teries receive very ample treatment; but he is unjust 
to M. Leclanché, who has done more real good work 
towards improving practical working batteries than 
any one excepting Mr. Fuller (who is not mentioned 
by Mr. Sprague) since Daniell. Lightning and light- 
ning conductors, electro-magnetism, electric measure- 
ments of all kinds; complete a decided addition to our 
electrical literature. 


We, however, come across some very strange para- 
graphs in a book ‘‘ written chiefly for that large and 
increasing class of thinking people who find pleasure 
in the study of science, and seek to obtain a full and 
accurate scientific knowledge for its own sake, or as 
part of the necessary mental preparation for many of 
the departments of modern life.’ Speaking of a 
graduation of a tangent galvanometer,— 

‘* But while I explain this process for the benefit of 
readers, it is necessary to remark that no one is at 
liberty to make for sale galvanometers whose dials are 
thus graduated to indicate the values of the current 
and resistances in definite units in place of mere 
degrees of arc, as this construction is patented.” 

Again :—‘‘T saw also that the plan I had long used 
personally of measuring currents direct, as described 
(but which no one else appears ever to have thought of 
as applicable to galvanometers), might be extended so 
as to make them read off resistances in ohms without 
the use of the expensive resistance coils. From these 
ideas has been developed an instrument which will 
soon be accessible to the public, and will, by simplifying’ 
the processes of measurement, and placing them fairly 
in view, tend to spread generally those definite ideas 
of the measurement of electricity which make if 
a science instead of a mere hotch-potch of isolated 
facts, but which are at present confined almost entirely 
to professional electricians. . . . It shows the current 
in vebers and in chemics as well as in degrees. It can 
be made to show any special work, such as the rate of 
deposition in pounds or in ounces per day or hour of 
any metal, or to measure other work done. When 
used with a Daniell cell (or several, as required), the 
indicator will point to the resistance of the circuit in 
ohms, and when used with a fixed resistance it will in 
like manner show at once the electromotive force of 
any battery used with it. it will thus do for many 
purvoses, without other instruments, and without 
calculations, the work which at vresent requires the 
Wheaistone’s Bridge and expensive resistance-coils ag 
well as many calculations.” 

It is a pity that the book was not delayed in iis 
publication so as to allow its readers to be gratified 
with a description of this combination of the ad- 
mirable Crichton and the wonderful calculating boy. 

Mr. Sprague is singularly unfortunate in his attack 
on electrical terms. With respect to quantity he 
suys,—‘* As it is an evil to change terms once familiar 
the term ‘quantity’ must still be used for this relation 
of energy to matter; but it cannot be too strongly 
fixed upon the mind that this word docs not mean a 
measure, or the existence of a thing to be measured 
but simply a number proportionate to the molecular 
chains in which is set up the condition illustrated in 
Section 29.”’ (Induction). 

Again, with respect to ‘‘ potential :’’—* Words whose 
meaning is indefinite are delusions, and as electro- 
motive force and tension have definite meanings which 
the mind can grasp, those words are used here. Tho 
idea ‘potential’ is really meant to convey is one 
required only in the highest and most delicate branches 
of electrical science, and the word is best confined 
purely to its proper object.” 

The funny thing is that quantily does mean a 
measure, or the existence of a thing to be measured 
and nothing else, and it is used in this sense throuch. 
out the book; and the word tension is very indefinite, 
for itis used by Mr. Sprague sometimes to express the 
constrained position of the molecules of matter under 
electrica influence, sometimes the amount of electrical 
energy present, sometimes the difference between the 
energy of two bodies, andin other senses. Thus he dis- 
cards a term—potential—which has a perfectly definite 
meaning for one which is ambiguous and misleading 
and which all our leading electricians have long since 
expelled from their vocabularies. However, in spite 
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of these peculiarities, the book contains a great deal 
of very useful and valuable matter, and it is one that 
will not only repay perusal but be useful for reference. 
The author has favoured us with many original com- 
munications, some of which have been embodied in 
this book; and we hope to continue to be the recipient 
of his remarks on his own special study. 


Glecirical Science in Gnglish and Foreign 
sournals, 


Comptes Rendus Hebdomadaires des Seances del’ Academie 
des Sciences. Vol. lxxx., No. 5. February 1, 1875. 


On Magnetism.—J. M. Gaugain.—The Injluence of 
Temperature on Magnetisation. Myr. Elias mentions * 
a method of magnetising by heating the bar to redness, 
suspending it to the pole of an electro-magnet, and 
allowing it to cool in that position. He continues, 
“This method is without result.”” I do not know 
where the negative results which Mr. Elias mentions 
are to be found; but before reading his paper I tried 
to increase magnetism by the use of heat, and in 
certain instances I think I have succeeded. [I first 
operated under the conditions indicated by Mr. Elias: 
small bars of steel, 4 to 8 m.m.in diameter were mag- 
netised by putting one of their extremities for some 
moments in contact with one of the poles of a perma- 
nent magnet. I then determined their magnetic con- 
dition by ascertaining some points of their curve of 
demagnetisation ; then they were again put in contact 
with the magnet, this time heating them by an alcohol 
lamp, and, when cold, were detached from the magnet. 
The magnetic condition being again determined, I 
found that the bars were much more strongly mag- 
netised than before. In certain. experiments the em- 
ployment of heat doubled the value of the demag- 
netising currents. It must be remarked that the 
increase of magnetism referred to was only produced 
if the bar, after having been heated, remained in 
contact with the magnet whilst cocling. If, after the 
bar had been heated, and while yet warm, a separation 
took place, the magnetisation instead of being in- 
creased was diminished. In the foregoing experiment 
I occupied myself only with the permanent magnetism 
first received by the bar after separation from the 
magnet. It was interesting to find out in what manner 
heat modifies the total magnetism developed during 
contact of the bar and magnet. The total magnetisa- 
tion was found considerably increased by heat; but it 
sufficed, in order to disperse a part of it, to separate 
(as before) the bar from the magnet for a few moments. 
These results appear interesting in so far as they 
justify the idea generally entertained respecting 
coercive force. This torce, considered as a passive 
force analogous to friction, should retard the move- 
ment of the molecules in any direction in which this 
movement may be directed; and, admitting that 
coercive force decreases as temperature rises, we may 
expect that heat should favour magnetisation when 
the magnetising force gets the better of that coercive 
force which tends to restore the molecules to their 
position of equilibrium: on the contrary, heat should 
encourage demagnetisation when it is the molecular 
force which prevails over the magnetising force. It 
appears scarcely doubtful that the three forces just 
spoken of (magnetic, molecular, and coercive) do not 
all vary with temperature, but in my experiments the 
variations of the coercive force have most importance, 
and they are sufficient to explain the obtained results 
without reguiring to estimate the variations of the 
other forces. . 

On Magnetism.—A. Tréve.—If the two extremities 
of a large wire through which a current is passing are 

* “ Poggendorff’s Annalen,” yol. 1xii., page 249. te 


placed. between the two. poles of. the large Ruhmkorfi 
electro-magnet, neither spark nor noise is obtained; on 
closing the circuit; but on opening it, a violent report, 
as. loud as a pistol, is. heard. Referring to this. 
Monsieur De la Rive said,—‘ It seems that the strength 
of the extra current may be powerfully increased. in 
this case by the influence of the two poles of the 
magnet.’”? This is the phenomenon now under dis- 
cussion. Is it necessary to break the current in a 
position between the two poles to obtain this effect? 
No; if we withdraw from it one or the other of the 
two poles in order to study the polar action singly, 
we very soon find that,—1. The phenomenon is repro- 
duced equally in the sphere of attraction of one or 
the other of these poles; 2. That it is not inherent in 
the single inducing current, but that the current of 
the whole battery broken in sphere of attraction, has 
a like effect; 3. That the extra current increases sub- 
stantially and even considerably in tension. Oxygen 
being magn¢tic, it was desirous to know whether there 
is not some condensing or separating action on the 
constituent elements of the air in the magnetic field of 
the pole. Investigation has not revealed any such actions, 


No. 6. 

On the Magnetisation of Steels furnished with Arma- 
tures.—J. Jamin.—Continuing his paper (TELEGRAPHIC 
JOURNAL, Vol. ili., page 59), Monsieur Jamin now gives 
the results of some studies as to what takes place on 
re-magnetising the whole magnet with its armatures 
instead of without its armatures. The direction of 
his. theoretical inquiries are based upon hypotheses 
enunciated in earlier papers, and cannot be intelligibly 
abstracted into this column in a small compass. It 
should be read in the original in conjunction with the 
previous papers. 

Camacho’s New Concentric Iron-tube Electro-magnet 
(See TELEGRAPHIC JOURNAL, VO]. 1i., page 342).—To that 
notice we add the following abstract: ‘‘ Experience 
shows that if we cover up the polar extremities of the 
tubes which constitute each core of the electro-magnet, 
by means of aniron shield or plate, the electro-magnet 
loses its great power and falls back into the conditions 
of an ordinary magnet. Indeed, the magnetism the 
shields take will have been developed by the influence 
of the polar extremities of all the tubes which will 
touch them; but these polar extremities cannot develop 
a greater magnetism than what they possess, and that 
simply upon the atoms of the shields which they 
touch ; hence, the magnetism of the atoms of the 
exterior sides of the shield will be very weak. More- 
over, as the free extremities of the tubes of each core 
have all the same magnetic pole, the union of them by 
the shield will produce the well-known weakening reac- 
tions attendant on the union of poles of the same namie.’ 


Post-Orricr TrLecrapHs.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
week ended the 13th March, 1875, and during the 
correcponding week of 1874 :—1875, 367,005; 1874, 
335,400; increase in the week of 1875 on that of 1874, 
31,605.—Week ended 20th March, 1875, and cor- 
responding week of 1874:—1875, 389,003; 1874, 
343,098; increase in the week of 1875 on that of 
1874, 45,905.— Week ended 27th March, 1875, and cor- 
responding week of 1874:—1875, 332,257; 1874, 
359,542; decrease in the week of 1875 on that of 1874, 
27,285. aster has fallen earlier this year than in 
1874, which accounts for the decrease shown. 


Go Corresnondents, 


J.§8.J. (Falmouth.)—Declined with thanks. Our correspondent 
must acquire rhythm and rhyme before we can admit his poetic 
effusions into our columns. 

Mr, Davin Brooks (Philadelphia).—We regret we cannot print 
your article except as an advertisement. It is full of errors as 
regards the practice and the condition of the lines in England. — 
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CONTACT v. CHEMISM. 


Tur battle of the guages in the railway world has 
its parallel in the battle of the theories in the 
clecivical world. Volta conceived the generation 
of the current in his pile to be due to the contact 
of dissimilar metals. Tabroni suggested that it 
was due to chemical aflinity. The German phy- 
sicists—amongst whom we may name Ritter, Pfatt, 
and Ohm—were ranged on the one side, and the 
English and French physicists—amongst whom we 
may name Faraday, Davy, and De la Rive—were 
ranged on the other side. The first phalanx was 
supported by the undoubted fact that the contact 
of two metals, such as zinc and copper, does 
produce opposite electrical conditions; and the 
second phalanx was supported by the equally 
undoubted fact that it was possible to produce 
currents without the contact of dissimilar metals. 
Volta determined that in every case the more 
oxidisable metal was positive, and that the relative 
order of positive electrification followed exactly the 
same order as that of oxidability, which led 
De la Rive to attribute the result to oxidation due 
to the moisture of the air upon the positive plate ; 
but later observers—especially Sir William Thom- 
son—have shown that this result is independent of 
moisture, or even of the air, and that it is posi- 
tively stopped if actual water be present. 
De la Rive went so far as to say that no effect 
occurred when one disc was well coated with 
varnish and a platinum wire is soldered on to it, 
but Peclet showed that he was wrong. Behrens, 
in 1805, actually constructed a dry pile of 80 pairs, 
and De Lue, in 1810, made one of 800 pairs, of 
tinned iron and gilt paper; and Zamboni, in 7812, 
made one of 2000 pairs, using paper tinned on one 
side and pasted with peroxide of manganese on the 
other. More recently, Sir Wm. Thomson has 
actually measured the difference of potential be- 
tween zinc and copper in contact. 

Dayy, though supporting the chemical theory, 
found metals to be positive when in contact with 
dry acids, and negative when in contact with 
alkalies; and many other observers have noticed 
that contact difference of potential is not due alone 
to different metals, but to metals and liquids, 
metals and gases, and, in fact, to the contact of 
dissimilar bodies. So that we may say that in the 
whole range of physical science there is no fact 
more thoroughly substantiated than that the contact 
pt dissimilar bodies determines a difference of po- 


tential between them. Now Faraday and his 
followers, in supporting the chemical theory, rely 
on the fact that currents are produced without the 
contact of dissimilar metals ; but it is evident that, 
to destrey the contact theory, we must produce 
galvanic currents without the contact of dissimilar 
bodies,—and this is simply impossible. On the 
other hand, it is very easy to produce many 
instances where currents are produced without 
chemical action. The ordinary form of Daniell’s 
battery in such general use throughout England is 
a& case in point. There is no chemical affinity 
between zinc and sulphate of zinc, or between 
copper -and sulphate of copper, and yet arrange 
these materials in a cell and we have the electro- 
motive force of a perfect Daniell’s battery. There 
is no chemical affinity between zinc and chloride of 
ammonium, but put them in a Leclanché’s cell and 
we have a powerful current. There are many 
other insurmountable difficulties in accepting the 
chemical theory, but the chief objection to it is the 
answer to the simple question—What is chemical 
affinity? If we accept the contact theory, we not 
only accept a feasible theory based on an irrefragable 
fact, but we answer the question— What is chemical 
affinity? Tor, accept the fact that the contact of 
dissimilar bodies determines a difference of poten- 
tial between them, we can say at once this is the 
cause of that action called chemical affinity. 

It is said that Volta’s theory is opposed to the 
science of energy. So it was in its original form, 
but in its modified form—where contact is the 
prime cause and chemism the effect, sustaining the 
supply of energy—the difficulty ceases. If we 
admit that chemical affinity and contact electricity 
are the same thing, all difficulties cease, and both 
parties to the contest can retire from the field with 
the conviction that their battles have been fought, 
like so many other fierce battles, over a mere 
difference in words. 


Ar amecting of the directors of the Globe Tele- 
graph and Trust Company (Limited) the  fol- 
lowing interim dividends were declared for the 
quarter ending the 18th inst. On the preference 
shares three shillings per share, being at the rate of 
six per cent per annum, and on the ordinary shares 
two shillings and sixpence per share, being at the 
rate of five per cent per annum. The register of 
transfers will be closed from the 12th to the 17th April, 
both days inclusive, and the warrants will be payable 
on the 21st inst. 

Tuer directors of the Western and Brazilian Tele- 
graph Company (Limited) have declared an in- 
terim dividend of five shillings per share for the 
quarter ending the 31st March last, payable on the 
15th inst. 

Tur Great Northern Telegraph Company’s traffic 
receipts for the month of March—this year, 362,145 frs. ; 
last year, 364,579 frs. Total traffic receipts 1st January 
to 31st March—this year, 884,312 frs.; last year, 
982,251 frs, 


SPECIAL TELEGRAPHY. 

Tur season of “ Special Telegraphy ” has set in 
‘with a vengeance. During the past fortnight there 
have been no fewer than twenty-three Race 
Meetings throughout the United Kingdom, for which 
special telegraphic arrangements of some kind or 
other have had to be made; and in connection with 
these meetings upwards of 20,000 telegrams have 
been forwarded and received. Northampton, where 
racing has suddenly revived, and bids fair to regain 
its ancient prestige, heads the list of important 
meetings. Here, as many as 4600 telegrams were 
forwarded and received during the two days of the 
meeting, being a very large increase on the number 
for the corresponding event of last year. Warwick, 
an old established stronghold of racing, comes next, 
with a total of 4344 messages in three days; and 
then follow Pontefract, Durham, Windsor, Jhelten- 
ham, Croydon, Catterick, Irvine, Packington, Aber- 
gavenny, and Croxton Park, with totals varying 
from 1500 down to 450 messages. The mere men- 
tion of these names‘ is sufficient to show the 
universal character of the sport in England and 
the all-pervading nature of our telegraphic system. 
In every one of the cases we have mentioned tele- 
graphic business is carried on at the race-course ; 
and, unlike the system of the late Telegraph Com- 
panies, by which an extra charge was levied on all 
messages forwarded from or received at the Grand 
Stand, only the “ uniform shilling rate "is exacted 
by the Post-Office for racing as for other messages. 
During the present week the racing season will 
be inaugurated at Newmarket, which, as it is the 
head quarters of the sport in England, is also the 
head quarters of racing telegraphy. Last year up- 
wards of 75,000 telegrams were forwarded and 
received in connection with the seven Race Mectings 
held at Newmarket, being an average of more than 
10,000 messages for each meeting. Of these, more 
than 12,000 messages, containing 625,000 words, 
were forwarded on behalf of the press, and more 
than 1500 were forwarded to the Continent and 
elsewhere abroad. The principal telegraph office 
at Newmarket would hardly suffer by comparison 
with those of some of our largest provincial towns, 
when it is in full swing during a busy week, such 
as that in which the ‘ ‘Two Thousand Guineas ” or 
the * Cambridgeshire ” is celebrated. On the Heath 
there are no fewer than three separate offices, each 
adapted to the varying requirements of the racing 
public and the press, although never more than two 
are in use at the same time. Before another year, 
however, the number of offices will be reduced to 
two, the Jockey Club having at length determined 
to erect a series of new stands on the race-course, 
and having agreed to embrace a ‘ Central” tele- 

graph office in their plans. 
Next week several important racing events, in- 
volving much special telegraphin g,havetobe decided. 
The Epsom Spring Race Meeting, when the “ City 
and Suburban” will be the leading event, takes 
place on Tuesday and Wednesday ; and the New 
Sandown Park Meeting, near Esher, which aspires 
to be a kind of Metropolitan Goodwood, occupies 
the remainder of the week. The Epsom Meetings 
are old-established affairs, and the telegraphic ar- 
rangements in conneetion with them are a matter 
of course, just as they are at Newmarket or Don- 
easter. Nor will there be any lack of accommoda- 
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tion at Sandown Park, although the race-course is 
barely yet laid out, and the carpenters are still 
busy with the ‘“‘ Grand Stand.” Already the wires 
have been carried to within a stone’s throw of the 
judge’s box; and by this time next week the means 
will have been provided whereby the result of the 
“Grand National Hunt” and the “ International 
Steeplechase ” may be telegraphed to London and 
Manchester almost before the winning number has 
been hoisted on the “ telegraph board.” The tele- 
graph department of the Post-Ofice is not above 
imitating the policy of the old companies in so far 
as their quest, after profit was concerned ; but it has 
taken care to secure popularity as well as profit in 
its operations, and it has certainly shown wisdom 
in not handicapping its business in connection with 
Race Meetings with the objectionable surcharges of 
the early days of telegraphy. 


A NEW DIRECT MEASUREMENT 
GALVANOMETER. 
By J. T. SPRAGUE. 


Somer remarks in the review (Trex. Jounn., p. 83) of 
my new book—* Electricity, its Theory, Sources, 
and Applications ”—seem to call for an explanation 
in these pages of the galvanometer of my inven- 
tion, which the reviewer, somewhat sarcastically, 
calls a “‘combination of the admirable Crichton 
and the wonderful calculating boy.” 

As to the suggestion that it is a pity that the 
issue of the book was not delayed so as to allow a 
description of the instrument, I wotld remark that 
the book does contain a sufficient account of it, but 
that I did not feel it desirable to give such a close 
description of its actual construction as to enable 
my readers to make too easily for themselves an 
instrument on which I have expended many months 
of work, and gone to the expense of patenting in 
hope of some repayment for that work. Those 
who desire a full description will find it in the pub- 
lished specification; for the instrument is not a 
mere idea, as the reviewer probably supposes, but 
a completed instrument, which has beer subjected 
to every test. When I speak of it as “soon to be 
accessible to the public,” I refer merely to its actual 
manufacture for sale, which has been deferred be- 
cause I am not myself engaged in business, and 
have not (owing partly to illness) as yet arranged 
for its manufacture and introduction by others. 
There is therefore no reason why I should have de- 
layed the book, the publication of which has been 
so long and so often asked for hy readers of the 
papers on which it is based. . 

The galvanometer is based upon an idea which, 
when explained, must become obvious to every 
electrician : it is simply a mechanical application 
of Ohm’s formula— 

E 


R 

A Danieli’s cell is K=1'079: if we apply it to a 
tangent galvanometer with a total resistance of 
1079 ohms, we get a deflection which may be 1 or 
50 degrees upon any particular galvanometer, ac- 
cording to its nature, but which, whether 1 or 50, 
is certainly indicative of a current of 1 veber per 
second. My idea is, therefore, to make this the 
starting-point of graduation instead of mere degreeg 
of arc, and the result is that, whatever the electro- 


. 
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motive force .or resistance of any other circuit, 
whenever the conditions are such by Ohm's laws as 
to give a Veber rate of current, my galvanometer 
shows it as such, and so for any other current. 
Therefore any observations made by one person are 
available for any other, whether their different in- 
struments be constructed for large or for small 
currents. Now, I have explained in my book how 
any one can graduate their own instrument on this 
system if they please, but I cannot conceive what 
objection there can be taken to my remark that no 
one must make instruments so graduated for sale, 
because I have patented it. It is possible I may be 
incorrect in my remark quoted as to this principle 
of graduation, that no one appears ever to have 
thought of it as applicable to galvanometars, but 
certainly I have never seen the idea mooted in any 
of the many books or papers I have read, nor have 
I ever seen or heard of any instrument so gradu- 
ated. JI once asked one of our most celebrated 
instrument makers why galvanometers were not 
made to show the current in actual units? and he 
seemed disposed to laugh at me; at all events he 
told me it was not possible, although my own gal- 
vanometers had been so graduated for some time. 

Now, with a Daniell cell of constant electro- 
motive force of 1'079 employed, it is obvious that 
any given current shown by this instrument implies 
of necessity a given and fixed resistance, and there- 
fore I have only to graduate my instrument so as to 
show this resistance. Again, if I insert any cell or 
battery whatever, and make the resistance I or 
1000 olims, is it not certain that the current shown 
in vebers corresponds exactly to the electromotive 
force producing the current ? 

The idea once explained, it must be obvious to 
any one as regards the tangent galvanometer; but 
I have carried it further. -I have found out, by a 
multitude of experiments, how to construct an or- 
dinary flat coil galvanometer with several circuits 
so arranged that I can obtain multiplying powers 
of I, I0, or 10,000, and thus have made an instru- 
ment which can be used to measure such a current 
as is needed for the electric light, or such as would 
be given from a single cell through the Atlantic 
cable, both in vebers, and then, by a sight change, 
the most delicate traces-of electricity. 

But any definite current has its fixed equivalent 
in chemical deccmposition, and this the Veber unit 
disguises. Now I have not, as the reviewer says, 
renounced old units, and in place thereof introduced 
new ones, but have simply proposed—for all those 
uses which are related to Chemistry—a simple unit 
of quantity based upon the chemical relations of 
electricity, that which affects one equivalent of 
chemical work of any kind measured in grains, 
which would, for instance, release 1 grain of hy- 
drogen or 108 of silver. ‘This is the same unit 
which Smee used, and corresponds to one frequently 
used by continental writers, viz., a chemical equi- 
valent of 1 decigramme. A unit of current and 
one of ehergy complete a system with many points 
of superiority over the merely mathematical system 
of the British Association units, as I have fully 
shown at p. 145 of my book, because it is correlated 
to the natural constilution of matter, and to its 
relations to energy, instead of to merely arbitrary 
human inventions, such as metres and grammes, 
As a consequence, the graduation of my gal vano- 


meterin chomical units conyertsitinto a yoltameter, 


and indicates at once the general chemical work 
doing, while for special uses it can be graduated to 
any particular work desired, because any such work 
has a known and definite relation to my unit of 
quantity and current. 

I shall be happy to show my galvanometer at 
work, and under any test, either to the reviewer or 
to any other gentleman who will call upon me in 
Birmingham, giving a day or two notice in case of 
my absence from home, and hope soon to be able to 
make it—as I mention in my book—accessible to the 
public, that being now simply a matter of business 
arrangement. Once it is so, its convenience and 
utility will be evident, 


HARRISON GRAY DYAR. 


Anoruen old electrician has been taken away in the 
69th year of his age. 

Residing in Europe from 1831 to 1858, and, 
since that year, in retirement in the United States, 
Mr. Dyar was comparatively unknown to the present 
generation, but in 1826-27 he became widely known 
by his experiments in the then mysterious and 
unknown paths which afterwards developed the 
electric telegraph. He anticipated Morse in the 
introduction of the telegraph into America. In 
1828 he erected a line of iron wire on wooden posts 
with glass insulators, at the old Union Race Course, 
on Long Island, which he worked successfully with 
static electricity (the constant battery not having 
at that time been discovered), the currents trans- 
mitted discolouring litmus paper, which was placed 
in the circuit upon a moving disc or table. We 
have no record of the length of this line, but the 
results obtained were deemed so satisfactory that it 
was determined to build a line from New York 
to Philadelphia. This project was, however, aban- 
doned, owing to disagreements which arose between 
his associates and himself. Mr. Dyar had amassed 
an ample fortune from his scientific pursuits in | 
Europe, which was largely augmented by real 
estate investments in the City of New York. Per- 
sonally he was a gentleman of refined and studious 
tastes. He was born at Boston, Mass., in 1805. 
He died in Rhinebeck, N.Y., on January 31st, 1875. 


CotouneD Saapows.—Mr. C. T. L. Whitmell, in 
Nature, writes: Six Grove’s cells were connected with 
one of Ladd’s large induction coils, and the secondary 
current, condensed by two large Leyden jars, was sent, 
in the usual way, between two pairs of metallic elec- 
trodes, in order to examine their spark spectra. ‘I'wo 
of the electrodes were of platinum; these may be 
called pair A. Of the other pair, B, one electrode was 
of platinum, and the other of the metal to be examined. 
Place a piece of white paper equidistant from, and on 
one side of, the two sparks. Hold the finger so that a 
shadow of it may be cast by each spark. The two 
‘shadows will be seen to be most beautifully tinted with 
different delicate colours, varying according to the 
metal inserted in B. It will be seen that the shadow 
thrown by A is lighted by B, and is seen on a cround 
jointly illuminated by A and B; whilst B’s shadow, 
lighted by A, is seen on the same common coloured 
ground as before. Withont these considerations it 
night have been supposed that the shadow thrown by 
B, and lighted by the unchanging spark A, would 
itself have remained unaltered. I saw it of the 
colours, pink, light pink, dim pink, light green, nearly 
white, and yollow-greon ; corresponding to tho intro- 
dustion into B of Bi, Ag, Sn, In, Al,and Mg respectively. 
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THE VOLTAIC BATTERY. 
A Coursz oF Srx Lecturss, 

By Dr. JOHN HALL GLADSTONE, F.R.S., 
Fullerian Professor of Chemistry, Royal Institution. 
DELIVERED AT THE Roya INSTITUTION OF GREAT 
Britain.—CuristMas, 1874-5. 


Lecture IV.—Tue History or tHe BatrERy IN 
irs Vartous Forms. 

Tue history of most human inventions is lost in a 
mist of obscurity; but it is not so with the voltaic 
battery. The fact is there are many friends still 
among us who are older than it. We know all 
about its origin, and my purpose here to day is to 
endeavour to trace not merely its birth, but. its 
youth, and how it grew up to its present strong 
maturity. 

Towards the close of the last century there was 
a physician at Bologna of the name of Luigi 
Galvani, a man celebrated for original experiments 
in Anatomy and in Electricity. It so happened 
that his wife was an invalid, and on one occasion 
she wished to make some broth of frogs. Now, in 
preparing frogs for food, you know, they cut off the 
hind legs of the frog, and some of these hind legs 
happened to be upon the table, and electrical appa- 
ratus was near them. Signora Galvani observed, 
much to her astonishment, that on bringing a knife 
near to one of the legs of a frog they were con- 
vulsed. She drew her husband’s attention to this, 
and he investigated the matter more fully. He 
found that it was only when the knife touched the 
great nerve of the leg connected with the backbone 
—the crural nerve—that this convulsion took place, 
and he found also that it only occurred when there 
was the spark from the machine. But he made 
other observations beyond that. He thought that 
if the electrical machine did this, atmospheric 
electricity ought to do the same. And so he hung 
up some frogs’ legs upon an iron railing near his 
house, by means of a copper wire passing through or 
behind the nerve; and then, to his astonishment, 
he found that it was not necessary to wait for light- 
ning,—for even when the wind blew, and the feet 
of the frog kicked against the iron railing, the con- 
vulsion took place. Now I wish to show you that 
experiment. I think it is worth while that you 
should all see it, and see it well. Of course I do 
not wish you to repeat the experiment, because it 
kills the frog; but I suppose that not any of us 
who are in the habit of eating animals in our daily 
food will scruple to kill an animal for mental food, 
in this way, and for the purpose of illustrating one 
of the most important events in the history of 
Science. Seeing it once, you will not need to com- 
mit any cruelty in repeating it. I may tell you, 
while the frog is being prepared, that the explana- 
tion of Galvani was erroneous in the matter. He 
thought that this frog was something like a Leyden 
jar. Those of you who have studied frictional 
electricity will know that instrument. He thought, 
further, that the frog was a very delicate electro- 
scope, and had the power of charging itself and 
discharging itself by means of the metals. This 
Was an erroneous opinion of Galvani, and, like 
most erroneous opinions, it prevented him from 
getting as much good from his experiment as he 
might otherwise have done, 


In exhibiting the frog we shall throw the oxy- 
hydrogen light upon it, so that it may be visible to 
you all, and we shall cast the shadow on the screen, 
so that those who may not be in a position to see 
the legs will see the shadow of them. I have here 
the means of making contact between the copper 
support and the iron railing through the frog. 
Upon joining these we shall see. the convulsion 
taking place. See how it kicks in various direc- 
tions. ‘That is just what Galvani saw, and what 
surprised him so much. But now we will take a 
piece of zinc, and see whether we cannot produce 
the same convulsions; for Galvani tried his expe- 
riment in various ways. We will make our frog 
sit up, if we can, on the zinc. When the copper 
wire touches the zinc let us see what will happen. 
The nerves of the poor dead frog have still such 
activity about them that the legs kick directly the 
copper and zine are brought into contact with one 
another. In 1781 Galvani published these experi- 
ments at length in a Latin treatise. They at once 
drew a great deal of attention to the subject, and 
they were discussed and critizised by very many. 
Volta—another Italian, a professor of natural phi- 
losophy at Pavia—made experiments upon the 
subject, and he considered that the explanation of 
Galvani was unsatisfactory, and that the convul- 
sions had nothing to do with animal electricity. 
He thought that the secret lay in there having been 
two metals concerned. You see, there were iron 
railings and copper wire; and Galvani always 
found that, to produce the effects well, he had to 
take two metals and join them together. Now Volta 
said, very rightly, Why these two metals? There 
must be something mysterious about the junction of 
the two; and Fabroni—a professor at Florence— 
suggested that chemical action might have some- 
thing to do with the matter. Volta worked at the 
subject very diligently, and, to prove the importance 
of the junction of two metals, he produced his 
celebrated pile. That was the first battery ever 
formed. We have the pile here. It consists of 
copper and zinc plates soldered together, and be- 
tween the pairs there are pieces of flannel or cloth 
steeped in salt. Acid was sometimes used after- 
wards, but not, I believe, by Volta. He made a 
pile of these pieces of metal. We have here fifty- 
six piled one on top of another, with this salt 
flannel between them. By taking the two ends—or 
rather by taking the wires attached to the two ends 
—we can produce, I dare say, various effects. We 
can get a spark as you see, and we ought to get a 
shock very easily by means of this arrangement. 
I do not know whether we shall be able to make 
our frog move. [The wires of the voltaic pile were 
brought into contact with the frog’s legs, and pro- 
duced a sudden convulsion.| Thus you see, at 
once, the effect produced by means of a pile, which 
consists of the junction of two metals. Volta, in 
this way, got Galvani’s effects. This pile may be 
easily imitated by yourselves by putting together 
almost any pair of metals. You join the two ends, 
and then you get the effect,—an effect much more 
powerful when you have a great number of plates. 
This pile was built up by Volta first in.1799, and 
he wrote an account of it, and sent it to England 
to Sir Joseph Banks, the president of the Royal 
Society, in the beginning of the year 1800. This 
drew the attention of English experimenters tu this 
subject, and they were soon very fruitful in results, 
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For instance, there were two men—of the name of 
Nicholson and Carlisle—who made hastily a pile of 
zinc plates, copper penny pieces, and pieces of 
pasteboard damped with a solution of salt; and 
with this very rough pile they perceived, on 
bringing the two ends together, that there was an 
odour about the poles, and this odour they recog- 
nised as one which generally accompanied hydrogen 
gas, and therefore they thought that there was a 
decomposition of water. This led to other experi- 
ments on decompositions, and so they found out, 
for the first time, that electrolysis of which I spoke 
in the last lecture. ‘These were, in fact, the first 
experiments in electrolysis. I must give you the 
date of them. It was on the-3o0th of April, 1800, 
that these experiments were made with the voltaic 
ile. 

We have traced voltaic electricity to England ; 
but let me go back to Italy for a moment. We find 
that there were two persons concerned in this 
branch of knowledge,—Dr. Galvani and Volta,— 
and sometimes the name of one is applied to this 
force, and sometimes the name of the other. Some- 
times we speak of Galvanism, and at other times 
of Voltaic Electricity. The apparatus is called 
either the galvanic battery or the voltaic battery, 
and I did not know at first which term to employ 
as the title of my lectures ; but I chose “‘ The Voltaic 
Battery” in place of “ The Galvanic Battery,”’— 
not that Galvani has not the priority in observa- 
tion, but that the battery belongs rather to Volta. 
Galvani never made a battery, and he so misunder- 
stood the force which he had got hold of that he 
would never have made one. But Volta had a 
more scientific mind, and he saw that there was 
something remarkable in the contact of the metals, 
and that it was not simply an animal phenomenon. 
And therefore he built up this pile, which is the 
infant,—_the baby,—the very commencement of 
these various piles which are so powerful, and 
which we can now exhibit before you. 

It so happened that in the same year in which 
the voltaic pile was known and experimented upon 
in England—the year 1800, the first year of this 
century—Davy was appointed Professor of Chie- 
-mistry in this Institution. He had paid some 
_attention to this matter before he came up from the 
west of England, and when he came to London he 
threw his heart and soul into the investigation of 
this voltaic force. The first course of lectures that 
he ever delivered in this Institution was upon the 
voltaic pile and its results. They were lectures 
delivered in the evening, and they established, to a 
certain extent, the fame of this young lecturer— 
Davy. Later on in the year he delivered another 
course of lectures, which, being in the morning, 
were attended by the fashionabie élite, as well as 
the thoughtful people of the day, and they increased 
greatly the fame of the philosopher. Davy, in 
setting to work, appeared to form a sort of deter- 
mination to tear to pieces everything he could by 
means of the voltaic power. Of course he was not 
content with this original structure. In fact, Volta 
himself improved upon it considerably, and formed 
an arrangement which I have here, which is called 
the “Crown of cups.” This is an improvement, 
and is much more convenient than the pile. In 
fact, the pile is a very inconvenient arrangement. 
“In the improved form you take copper and zinc, 
and solder them together, : connecting them by 


means of a wire, and then you put them into the 
cups, or glasses, or jars, in such a way that the 
piece of copper goes into one jar and the piece of 
zinc into the next. This is what we calla “couple.” 
The copper of one couple and the zine of the next 
couple are in the same jay. You see there is no 
action between this zine and copper at all, at pre- 
sent; but if I take the wires at the ends, directly 
I join the two, you will see that there is an action 
taking place in all the jars. Itis just as if I had 
joined the plates in each jar. There is now hydro- 
gen being given off in each case. This shows how 
we can combine many plates together, and in this 
way we get a much greater intensity of force than 
we can from any single couple,—more than we 
could, in fact, from the very large couple which I 
had in the middle of the room at the first lecture. 

Then there was another way of arranging the 
batteries, which was considered a very great im- 
provement. The plates were soldered together, and 
put ina trough like this. You had to pour sul- 
phuric acid upon the fplates, and then the whole 
thing was ready for action. There is a wire con- 
nected with each end. ‘This is part of the “trough 
battery” which Davy used. He employed five 
batteries like that.for the decomposition of potas- 
sium—the experiment I spoke of in the last lecture. 
These are called Cruikshank’s batteries. 

But Davy was not content, even, with his five 
batteries, which had won for him so many laurels, 
in the decomposition of the alkalies and alkaline 
earths. He wanted a larger battery still, and a 
subscription was set on foot in this Institution, 
money vas collected, and a battery was formed of 
two thousand double plates. Hach plate had 
32 square inches of surface, so that altogether there 
were 128,000 square inches of active surface. What 
a prodigious amount of power he had here! It is 
said that it gave a spark, between charcoal points, 
of 4 inches in length. It was charged with dilute 
nitric acid. With this very celebrated powerful 
battery he was able to perform various work in this 
building, and he thought he could decompose almost 
everything, but there were some things that resisted 
even Davy. Of course everything that is simple, 
and not compotnd, would resist decomposition ; but 
then he did not know what was simple and what 
was compound until’ experiments were made. He, 
therefore, had a hope of decomposing nitrogen, and 
he wrote to Mr. Jordan in this way :—‘‘I hope to 
show you nitrogen a complete wreck, torn to pieces 
in many ways.” 

But I must hasten on. Dr. Wollaston, who was 
well known as a scientific man in those days, made 
an improvement, by putting the copper on each side 
of the zinc. Then he could take his cell and put 
it into dilute sulphuric acid, and, of course, it was 
acted upon on both sides. You see the great 
effervescence there is—the great number of bubbles, 
and this piece of connecting platinum wire has be- 
come red hot. Here, then, with a single cell of 
Dr. Wollaston’s, we are able to make a piece of 
tolerably stout platinum wire incandescent. But 
Wollaston was not content always with a big thing 
like this. He had an idea of making very small 
batteries, and his celebrated battery was in a silver 
thimble. He took a silver thimble, flattened it con- 
siderably, and cut off the end—that part which is 
at the end of the finger,—then he put between the 
two sides a little piece of zine which was ? of an 
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inch square, and then taking some exceedingly fine 
platinum wire—which he hada special way of 
making—he was able, by joining the two sides of 
the flattened thimble to the zine, to make his little 
piece of platinum wire red hot. Thus he was able 
to show this remarkable effect of galvanism by 
means of his little silver cell. But while Dr. 
Wollaston was fond of his small battery, there was 
a Mr. Childzen who made a very large battery. 
His plates were 6 feet long and 2 feet 8 inches 
broad ; there were twenty-one cells, and he had to 
have ropes and pulleys to move these gigantic 
plates, with which he experimented. But if I were 
to go minutely into the history of the whole matter 
it would take me a great many hours instead of one. 
{ will just simply mention that most of those who 
experimented upon the subject added something to 
our knowledge of the best forms of battery. 
Iaraday made certain modifications; Mr. Hart 
made an arrangement by bending the zine round 
the other metal in the way that we have it here. 
Mr. Warren De la Rue was the first, I believe, to 
employ sulphate of copper. And I will here men- 
tion, also, Smee, though he came a little later. 
Mr. Smee formed this combination, in which he 
had a zine plate on each side of a silver plate, but 
the silver has a little powder of platinum deposited 
upon it. ‘This is a powerful arrangement, especially 
useful for electrotyping. Perhaps we may say 
something more about it when we are speaking of 
that subject in the next lecture. But the principal 
advance was made by Prof. Daniell, of King’s 
College. He found that the batteries grew weak, 
and that they did so from the deposition of hydrogen 
gas upon the zine, and thus he was led to devise 
some means by which to get rid of the hydrogen 
gas. Here is his battery (see p.o1). I think Iwill 
show you first of all this battery, which we can 
take to pieces. There are two cells, one much 
smaller than the other, and the smaller one is 
porous. 
cylinder, and within that again tae porous cell, and 
inside that cell he put a bar of zinc; then he filled 
the inner cell with sulphuric acid, and the outer 
cell containing the copper cylinder with sulphate of 
copper. Oa joining the two metals by a wire there 
ig an action through the porous cell, and copper is 
deposited upon the copper cylinder, and thus no 
hydrogen is formed at all. It is just as we see it 
here in the former drawing representing an electro- 
typing apparatus (see p.50). Through the kind- 
ness of Prof, Adams, of King’s College, I have here 
one of the original cells constructed by Daniell. It 
is rather more complicated, and very curious in an 
historical point of view. This is a sauare, instead 
of a round, zine bar, and instead of having a porous 
cell he first used an ox’s gullet. He “wanted a 
stream of sulphuric acid to flow through it, and 
therefore he had a funnel over the ox-gullet, and a 
pipe below to carry off the liquid. He joined a 
good many of these together, round one central 
reservoir. This, then, is one of Daniell’s first at- 
tempts in making his well-known battery. Here is 
a Daniell’s cell actually fitted up, such as is used 
now-a-days, It is just such as I described before, 
except that—instead of having a glass vessel out- 
side, and the copper cylinder inside it—the copper 
plate itself forms the outer cell. Daniell’s battery 
he made in 1836; Wollaston’s was constructed in 
1815, : 


In the oater cell he placed a copper 
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But, very shortly after Daniell introduced this 
improvement, Mr. Grove—the present Sir William 
Grove, or Justice Grove—made an advance upon 
this battery by using other elements. ‘his was 
done in the year 1839. Here isa Grove’s cell. He 
took a glass vessel, and adopted the plan of bending 
the zine which had been suggested before, together 
with the porous cell of Daniell, and a sheet of 
platinum. He put the platinum in the porous cell, 
between the two sides of zinc, and these were made 
of such a form as to be easily fastened together. 
As for the liquid element of this battery, the outer 
cell is filled with sulphuric acid, and the inner one 
with nitric acid. The nitric acid also prevents the 
formation of hydrogen; for another gas is formed — 
a gas which is red in colour, and which, I think, 
we will produce otherwise. Let us take some 
nitric acid, and decompose it with a little copper. 
In this case, you see, we produce intense red 
fumes. Ihave taken away part of the oxygen from 
the nitric acid, and this dense red gas rises up 
at once. ‘The fumes are very unpleasant, so we 
will put away the vessel from which they are 
issuing. This is, in fact, one of the disadvantages 
of the nitric acid battery. But the advantage is 
that we get a great amount of power, and we have 
it very constant, because there is no hydrogen to 
interfere with the continued action. 

I have below a galvanic battery, in which several 
Grove's cells are joined together, and I hope to 
show you one or two experiments which I was 
obliged to leave out in former lectures. In the first 
lecture, for instance, I intended showing you how 
we could produce various convulsive movements of 
the nerves and muscles. Some of you saw that, 
because you were good enough to come round the 
table, and try that little arrangement by which we 
could give the shocks to human creatures; but not 
many of you felt those shocks, and I do not think 
that many witnessed the effect. We have now an 
eel to experiment upon. We were unable to get an 
eel last Tuesday, as the weather was too cold, and 
it was said that the frost had killed all tie eels at 
the fishmongers’ round about: but the weather has 
moderated, and a live eel has been obtained. Here 
is a Grove’s battery. You see there are several 
cells joined together, so as to carry on the force 
from one to another; and heie is our eel quietly 
resting at the bottom of this vessel of water; but I 
dare say that, when we send this force through the 
water, we can make our eel feel very uncomfortable. 
[A current from the Grove’s cells was passed into 
the water, and the eel immediately leaped out of 
the vessel to the floor of the theatre.| The eel had 
an exciting moment of it, so you must not be 
surprised at the vigour with which he moves. We 
made no arrangement for a strong shock: indeed, 
we ourselves could scarcely have felt the shock 
that made all this disturbance in the equanimity of 
the eel. 

You may remember that, when speaking of 
electrolysis, I wanted to show you the decompo- 
sition of some alkaline salts in solution, but there 
was no time. I will, however, show you some 
decompositions by means of this arrangement. 
Here is a liquid containing chloride of sodium— 
common salt—and by decomposing that we ought 
to produce sodium on the one side, and chlorine on 
the other. Common salt is made of two substances 
——the metal sodium, and the element ¢hlorine. 
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I spoke, you may remember, about the various 
ways in which things were decomposed by the 
current. I used the word “current” just now. 
I dare say I have used it before. We are obliged 
to use words which convey, perhaps, erroneous 
ideas, and it is very difficult for us to get rid of the 
tyranny of these words. So I would ask any of you 
girls and boys to be particularly careful about the 
words that you use, and to think what is the real 
meaning of these figures of speech. We cannot 
help using figures of speech, and I must speak of a 
current. Well, a current means something that 
runs like a liquid. In early days they frequently 
spoke of the “ clectric fluid,’ as though something 
flowed through these wires, and this misled people 
into the idea that the wire was something like 
a pipe with water or gas flowing through it. Some 
of you may think it is difficult to imagine that 
anything passes along unless there is some material 
substance going through the wires. I recollect 
when I was a young scientific man, talking with an 
old gentleman, who insisted that he could not 
understand how any effect could be produced 
unless something flowed along the wire. At last, 
not being able to convince him, I said, “Do you 
imagine that when you pull a bell-wire there is a 
mechanical fluid running through the wire to the 
bell at the other end?” But he was nut prepared 
to think of a mechanical fluid, and so, perhaps, he 
gave up his idea of an electrical fluid, Perhaps 
there is some change taking place in the wire 
itself{—some mechanical or rather molecular change, 
Just as when we pull a bell-wire we know that 
there is a mechanical change going on all through 
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the wire. So there is, perhaps, some molecular 
change going on all along the copper wire, What 
is going on in the case of the solution of salt? 
There is some change which is producing 2 great 
bubbling, whatever else it is doing here; and we 
shall find, I have no doubt, that, on one side, the 
chlorine has destroyed the colouring matter that is 
mixed with the salt; and on the other side we 
shall find an effervescenca due to the sodium. 
There, I think you will see, at any rate, even now, 
that there is a difference of colour between these 
tivo sides, and that in one case a bleaching has 
taken place. Here we have iodide of potassium 
with a little starch. When iodide of potassium is 
decomposed by the voltaic force, the blue iodide of 
starch will be formed. Here it is revealing itself 
by means of its deep blue colour, Here is some 
sulphate of soda which we will endeavour to decom- 
pose in the same way. We might really go on 
with these experiments ad infinitum. When we 
take such a salt as this, the decomposition will 
form acid on one side, and alkali on the other, and 
so we shall have a change of colour in the litmus 
almost immediately. The white paper behind the 
glass vessel will help to show it better. While we 
are speaking of the current going through the 
liquid, you must understand that there is nothing 
actually flowing, but there is a force at work. We 
are obliged to employ these figurative terms and 
expressions. 

I have not referred, as I might have done, to 
these diagrams. I hope you have been looking to 
the drawings of the different batteries while I have 
been speaking of them, The current is represented 
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as coming from the positive metal, and going to the 
negative metal through the liquid. We assume that 
the motion takes place in that direction. And we 
can always tell which is the direction, if we have a 
magnet suspended over the wire. I will tell you a 
way in which you may know it. If we place our 
arm and hand, palm downwards, along the wire, in 
the direction of the current, then the north end of the 
magnet will point in the direction of our thumb, or 
I may give an explanation such as was given by 
the great Ampére, who worked out the mathe- 
matics of this matter so fully. He supposed that 
some little fairy or sprite was swimming along 
with this current; then his left arm would always 
indicate the direction in which the north of the 
magnet pointed. 

We have two things to consider in these different 
batteries. One of these is the force which is 
started by means of the two metals—either the one 
metal replacing the other, or the two metals which 
are brought in contact with one another. This is 
what we call the ‘electromotive force,” and it 
differs for every two metals that we put together. 

Here is a cell of the Maynooth battery, which is 
essentially the same as the Grove’s battery, except 
that it has a plate of iron instead of platinum, and 
therefore it is much cheaper. Bunsen, adopting 
the suggestion of Cooper before him, took coke or 
charcoal, which of course is also much cheaper. 
The coke is either derived from ithe gas works, or 
is made artificially by roasting a mixture of char- 
coal and- sugar. The ordinary form of Bunsen 
battery is this: where we have an external cell 
with a cylinder of zinc, and within it a porous cell 
with a bar of coke inside. By joining them we get 
a very powerful battery. The electromotive force 
between the coke and the zinc is the greatest of all. 
If we take the power of Daniell’s cell as tro, 
Bunsen’s is 163, and Grove’s is 16—very nearly as 
much—whereas Wollaston’s arrangement is only 4. 
But we have to think, not only of this force which 
is started, but of another thing, because there isa 
ereat deal of work to be done. ‘The force has got 
to pass along all the wires, and what is much more 
serious, it has to get through the liquid itself, and 
the porous cell: and so we Lave to consider what is 
called ‘‘resistance’—the resistance inside the 
battery, and the resistance of the wire that is 
outside, and anything else in its path. Now the 
resistances have been measured very accurately by 
those who have experimented on the subject, and I 
have put here some numbers representing the 
power of conduction carefully determined by the 
late Mr. Matthiesen and others :— 


PLUVEY (5. 6. 54 1, cepespunne LO OUD 
(SOBEL: ics osha lashee vane. 44 Le 
RAED ondt «hs, fi ane aSths uot ROO 
LOD Beh dea oan ieee Sen TEED 
POPOL i055. Deb's? eee | 7 1 OOO 
WISTS 9) aay See 1°600 
CONG ota dl testis ao dh 0'025 


Silver is the metal that conducts the best, or in 
other words, offers the least resistance. This force 
that we are dealing with must pass along by means 
of something or other. It cannot go along the air, 
for that is about the most impassable of all bodies 
to it. But that kind of substance which offers most 
resistance to us, such as iron bars and bolts, offers 
free passage to the electric current; so that, instead 
of its being caged in by metals, it escapes most 


rapidly by means of them. ‘Silver, as I have said, 
has the greatest power of conveying the current, 
and we represent it by 100. Copper has very 
nearly the same power; gold about three-quarters ; 
iron much less; platinum still less; and mercury 
least of all those metals. Coke, which is used in 
Bunsen’s battery, has only a comparatively small 
amount of power to allow the current to go through. 
You know the common meaning of the word 
“resistance ;”» you know, for instance, how much 
more easily you can go along when you are skating 
than when you are “walking along the ground in 
the ordinary way. When you are skimming over 
the surface of the ice, there seems to be no resistance 
to your progress, except the air, which presses 
against your body. You flow along with. the 
sreatest ease. Now that is something like elec- 
tricity going through silver. But if you walk 
through mud or thick snow, there is a large 
amount of resistance, and you go laboriously ; and 
if you walk through bushes, the opposition to your 
progress is still greater ; and if you come up 
against a stone wall, @ much more’ serious oppo- 
sition will be offered Fe you, and you will be stopped 
altogether. So it is with this electricforce. There 
are some. things which allow it to pass very easily, 
apd. other things which stop it altogether; and so 
between silver, which allows it to pass freely, and 
sulphur, which stops it altogether, we have a great 
number of things which allow it to pass more or 
less readily. 

I am sorry the time is passing away so rapidly, 
because I have other things to show you in the way 
of batteries; but one cannot say everything in an 
hour. Here is a chromate of potash battery. It 
contains chromate cf potash and sulphuric acid 
mixed together, so that it is, more properly 
speaking, a chromic acid battery. This form is 
sometimes used for ringing bells. Here we have 
Leclanché’s battery, which is much employed in the 
Post Office Telegraph Service. We have one of the 
telegraph batteries in the room. In this battery of 
Leclanché we have coke with oxide of manganese 
as the negative, and zine as the, positive metal; 
while chloride of ammonium is the binary com- 
pound in solution. 

Beyond these I must mention some other kinds 
of batteries. Jivery voltaic cell must consist of 
three things, I believe; but that they should be 
tiwo metals and a liquid is by no means necessary. 
Here is a decomposition taking place with two 
liquids, sulphuric acid and sulphate of copper, and 
one metal copper; and here is Grove’s gas payer 
in which oxygen and hydrogen are used to produce 
the effect. Here is an air battery which Mr. Tribe 
and I have been working with, which illustrates 
the principle, of which the gas battery is an 
instance. ‘The oxygen of the air acts along with 
the liquid nitrate of copper that is between the 
plates; and we are able to produce here another 
kind of chemical action, which I certainly have not 
time to explain to you now. JTxclude the air which 
is floating round about us, and this battery will 
cease to act; but while the air is playing upon the 
silver, if the junction with the cepper is made, the 
battery is in action. 

The last form of battery to which I shall refer is 
one which, instead of a metal, we have a compound 
of a metal—chloride of silver. Yesterday, Dr, 
De La Rue kindly showed me his great battery, 
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which is made with a thousand cells wf zine and 
chloride of silver, and solution of chloride of sodium. 
Here are twenty of these cells. By joining the 
Wires we can get some effect. In fact, with this 
little voltameter, I shall be able to show you some 
gas very quickly produced by the decomposition of 
water. Dr. De La Rue has a thousand of these 
litle cells all in one case; and he showed me, 
yesterday, some very beautiful effects by means of 
vacuum tubes, such as I showed you in the first 
lecture, with those floating bands and striz of light. 

I should have liked to speak to you further upon 
resistance and such matters, and to show you how 
you may calculate the power of these batteries, and 
how, by arranging the cells differently, you may 
vary the power, and either have a large quantity, 
or a high tension, so as to overcome a great amount 
of resistance. The strength of the battery depends 
originally upon the electromotive force, which is 
the relation of these metals one with the other; but 
of course it is diminished by the obstacles to be 
overcome, and we have simply to divide the electro- 
motive force by the resistance, and then we get the 
strength of the battery. If any. of you who are 
mathematicians like to enquire further into the 
matter, I shall be happy to tell you afterwards 
more about it. 

But I want to show you that this power must be 
very common in nature. I have given you an 
historical account of the matter, starting with 
Galvani’s experiment on the frog. I have shown 
you the voltaic piie, and I have traced the battery 
up from it through the most important forms which 
it has assumed. There are many other modifica. 
tions which I Lave not had time even to mention. 
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This arm of light weighs nothing whatsoever, and 
so we are able to magnify an exceedingly small 
movement of an exceedingly small magnet, into 
something which is visible to all. This “‘ gaivano- 
meter’ is an instrument which is actually used in 
the Atlantic Telegraph. You will please watch 
the mirror. At present our connection is not 
made, and there is no movement in the spot of 
light. [The mirror galvanometer just described 
was attached by means of wires, to the steel knife 
and silver fork. The fork wag inserted into the 
steak, and immediately upon the knife being 
brought upon the meat in the act of cutting, the 
passage of a current was indicated by a movement 
of the reflected beam of light | 

You see there was a current produced directly I 
began to cut the meat. We will now reverse the 
current, and I expect that we shall find that the 
light will go in the other. direction. |The current 
was reversed with the effect anticipated. | 

There, off goes the beam of light towards that 
little girl at the corner of the front bench. 


: Slotes, 
We have to deplore the loss of one of the most | 
amiable and able mechanical electricians of the | 
day. Carl Ludwig Christian Becker was born at 
Ratzeburg, in the Grand Duchy of Mecklenburg- 
Strelitz, in 1822. He received his general educa- 
tion at the Gymnasium of Ratzeburg, of which his 
father was the rector. Having studied his pro- 


But, in fact, we are constantly producing these | fession with Repfold at Hamburg, Kraft at Vienna, 


chemical changes that give rise to voltaic currents, 
and I want to show you, as the finishing experi- 
ment, that most likely, while we were eating our 
lunch to-day, we were having currents running 
through us, and were being shocked as the eel was, 
only to a vastly smaller extent. Here I have an 
ordinary beefsteak, and an ordinary silver fork. 
Now if I take a steel knife with this silver fork, I 
get two different metals. Well, there is an electro- 
- motive force when I make the two metals touch ; 
and if I put my fork into the beefsteak, and then cut 
the steak with the knife, I am sure that there is 
some chemical change going on between the knife 
and the fork, because the two are in connection one 
with the other, at one end through my body, and at 
the other end by means of a liquid which can be 
decomposed. I will put my finger on the steel 
part of the knife, and I hold the metal fork, and 
thus there will be a current passing through my 
body. Now I can show that my means of a magnet, 
if I attach a wire to the knife, and another wire to 
the fork. Sir William Thomson made an ex- 
ceedingly delicate instrument for showing the 
current. ‘This isthe instrument. You cannot see 
the face of it, because we want that for another 
- purpose; but there is a little magnet suspended in 
the middle of that coil of wire, and upon that is 
fastened a very light mirror. Upon this mirror the 
light from the lamp is now being thrown, and 
it will be reflected by the mirror to the screen. 
Now, supposing we make the magnet turn, we 
shall find at once that the mirror will move. We 
have thus a very long arm of light, which will show 
if the magnet turns only to a very small extent. 


and Steinheil at Munich, he came to London in 
1849, and joined the firm of Elliott Brothers in 
1858. Within the last few years he became a 
Fellow of the Royal Astronomical and Physical 
Societies, and a Member of the Society of Tele- 
graph Engineers. He died April 3rd, 1875, of 
bronchitis, after an illness of ten days. His place | 
cannot easily be filled, for he combined the refined \ 
slall of the brilliant mechanician with the deep 
insight of the cultivated man of science. 


The members cf the Sta‘t of the Central Tele- 
graph Station—T.S.—have started a periodical 
called “The St. Martin’s Magazine,’ which has 
now reached its fourth number, and which is ex- 
ceedingly well put together. We wish it every 
possible success and prosperity. Philology, poetry, 
ethics, history, fiction, literature, and on dit,—all 
find a place in its well-printed columns. It com- 
menced its existence in manuscript, but its success 
has been such as to justify the assistance of the 
printer. 


The Dartmouth and Guernsey cable has been 
again interrupted: the fracture is close to the 
Guernsey shore, and within the points where it was 
previously broken. We have not up to the present 
heard of any steps to effect the necessary repairs. 
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The Scilly Isles cable has, we believe, a fault in 
it, but not sufficient to interfere materially with the 
working. It is supposed to have been caused by a 
wreck, and the faulty piece will be shortly cut out 
and the cable restored to its original condition. 


The Hon. William Orton, President of the 
Western Union Telegraph Company, has very re- 
cently arrived here from America, on account of 
business in ccnnection with his Company. It is 
intended to duplicate the present cable between 
Punta Rarsa and Key West, and the arrangements 
for the manufacture and laying this cable forms the 
principal object of his journey. 


The quadruplex question in the United States 
has recently occupied the attention of Mr. John M. 
Thacker, the Commissioner of. Patents, as regards 
the question—“ The issue before the Commissioner 
is, to whom shall the patents be granted?” After 
a lengthy review of the question in its various 
bearings, he finally decides—‘'The applications 
are remanded to the principal examiner, and the 
patents will issue to Edison and Prescott, as as- 
signees of Edison.” 


The following is recommended by a correspondent 
as a cheap battery :—On the bottom of a cylindrical 
glass jar place a circular disc of iron, having an 
insulated wire soldered to it. Cover this disc to a 
depth of about an inch with crystals of copper 
sulphete. Full the jar to within an inch of the top 
with water, and suspend horizontally another disc 
ofironinthe water. Such a battcry is said to work 
houseliold bells for twelve months. _We doubt it. 


Telegraph clerks will hear with alarm of tele- 
graphic paralysis, a new malady reported by a 
French physician to the Académie des Sciences. 
An employ’, who had been engaged in a telegraph 
office for nine years, found that he could not form 
clearly the letters U, represented by two dots and 
a stroke, I, by two dots, and S, by three dots. 
On trying to trace the letters his hand became stiff 
and cramped. He then endeavoured to use his 
thumb alone, and this succeeded for two years, 
when his thumb was similarly attacked, and he 
subsequently tried the first and second fingers, but 
in two months these were also paralysed. Finally, 
he had recourse to the wrist, which also shortly 
became disabled. If he forced himself to use his 
hand, both hand and arm shook violently, and cere- 
bral excitement ensued. It appears that this disorder 
is very common among telegraph clerks.—Graphie. 


“We are sorry to record the failure cf that well- 
known and much-respected telegraph engineer, 
Mr. W.'T. Henley. ‘The state of his affairs has 
not yet beon published, and we sincerely trust it 


will not, but that he will tide over his present diffi- 
culties, and have his large works in full operation 
again. 


The annual conversazione of the Royal Society, 
held on the evening of the 7th inst., at Burlington 
House, was, as usual, brilliant in the gathering of 
scientific celebrities and apparatus. Prof. Barrett 
illustrated his discovery of the after-glow in cooling 
iron wire, and Gore’s discovery of the anomalous 
deportment of iron wire when made red hot by a 
current. Mr. Culley exhibited Edison’se electro- 
motograph. Mr. Apps showed some beautiful 
effects with his unrivalled induction-coils. Mr. 
Ladd showed Dr. Lombard’s thermo-elestric appa- 
ratus. Messrs. Siemens exhibited a model of the 
Faraday, a fragment of basalt and two other stones 
brought up by a grapnel from 2400 fathoms depth, 
in the North Atlantic, probably dropped by some 
passing iceberg. Mr. Warren de la Rue showed 
some beautiful experiments upon stratification, with 
rooo cells of his chloride of silver battery and 
condensers. There were many other non-electrical 
displays of great beauty, one of the most attractive 
being an instrument exhibited by. Mr. Crookes, 
F.R.S., and called the radiometer, which revolves 
under the influence of radiation ; the rapidity of 
revolution being in proportion to the intensity of the 
incident rays. 


Correspondence, 


ELECTRICAL PUZZLES. 

To the Editor of the Telegraphic Journal. 
Sir,—Before the introduction of systematic testing of 
lines into India, a vexatious and long interruption to 
communication was caused by a fault in one or more 
joints, the interruption only occuring during the 
night. After sunrise no fault was apparent, and ~ 
messages were passed freely along the wire. 

The wire was No. 1 B.W.G, joints zine ingots; on 
the occasion to which I refer. Locality, sea-coast. 
We arrived at the suspected spot (my suspicion being 
based on the fact that, within a mile or two on either 
side, signals had been exchanged on the last night of 
the interruption; the numerous ingots in a short 
length, and the appearance of the wire, which was 
almost double its natural thickness, in consequence 
of a coating of what looked like common salt). I 
occupied myself in running out a spare piece of wire, 
so as to form a loop for about 7 of a mile; by means 
of this loop, somewhere like thirteen joints were 
bridged. As night set in this loop was brought into 
circuit; and at midnight, on attaching my portable 
instrument, I was not surprised to find that communi- 
cation was perfect, and no stoppage whatever had 
been noticed; on disconnecting the loop an immediate 
stoppage ensued to through communication. __ 

The piece of wire looped out was next day removed 
to the nearest telegraph office (the new pieee being 
permanently placed in circuit), On arrival at the 
stations, signals could barely be passed through two, 
and not at all through a third joint, either during the 
day or night, : ; 
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{ intend shortly to read a paper on the above, giving 
all particulars, but in the meantime would be glad to 
know the opinion of some of the leading electricians 
who peruse your journal.—I am, &., Morsz. 

March 19, 1875. 

P.S.—I might add, to increase the difficulty in 
solving the cause, that the days were hot and dry 
during the time communication was perfect. Nights 
chilly}in with dew, while the interruption con- 
tinued. As far as I remember, these nocturnal stop- 
pages extended over a period of three weeks. 


ENQUIRY. 

To the Editor of the Telegraphic Journal. 
Srr,—I once read that, if a diamond be laid on a 
needle, the loadstone would not attract it. Has 
anyone verified this statement ? 

INQUIRER. 


Glecttical Science in Gnglish and Foreign 
Journals, 


Comptes RendusHebdomadaires des Seances del’ Academie 
des Sciences. Vol. lxxx., No. g. March 1, 1875. 


Experiments on the Artificial Imitation of Magneto- 
polar Native Platinum.—M. Daubrée.—It is known 
that certain samples of native platinum not only act 
on the magnetised needle, but are even magnetopolar, 
similar to true magnets. Berzélius, in a paper on the 
composition of platinum minerals, noted this property 
in some nuggets from Nischne-Tagilsk (Oural), which 
he submitted to analysis.* The auriferous sands of 
Oural, after repeated washings, leave a residuum in 
which the gold is mixed with a ferruginous substance. 
To extract this substance a native magnetic oxide of 
iron magnet was used, and after this would not act, a 
magnet of native platinum was able to fetch away a 
stil further quantity of iron particles. Such was the 
experiment undertaken by Kokscharow, in 1866, from 
which he concluded that natural platinum'magnets are 
much stronger than natural oxide of iron magnets. 
Sundry analyses have shown that grains of platinum 
endowed with magnetism are always alloyed with a 
certain inconsiderable qtantity of iron. Under or 
over a particular quantity the platinum, although 
magnetic, i.e., capable of being attracted by the action 
of a magnet, is not itself magnetopolar. Now we 
know that magnetic mineral substances may, as a 
result of different operations, become magnetopolar ; 
and Edward Becquerel has shown that platinum; with 
traces of iron, under the action of energetic poles, 
may acquire likewise the magnetic property. The 
examples in which magnetopolar platinum magnets 
(containing some traces of iron) were successful, is 
attributed by the author to the influence of the terres- 
trial globe. To ascertain whether such was the case, 
some platinum was melted with a small quantity of 
iron into the form of a bar, the mould, being carefully 
laid in the plain of the magnetic meridian during the 
melting and until quite cold. Two very energetic 
poles were then found at its extremities, placed exactly 
like those of an ordinary magnetised needle; this was 
not a chance result. This goes to confirm the impor- 
tance the globe’s gencral action may have had in the 
distribution of the different poles of various magnetic 
minerals and rocks, at the moment when those 
ininerals and rocks were first formed. 

On Magnetism.--Count du Moncel.—A series of 
experiments, somewhat similar to those undertaken 
by M. Jamin (see abstract of M. Jamin’s article on the 
“ Depth and Superposition of Magnetism,” in Comptes 

* A magnetopolar nugget is in the possession of the Duke 

Nicolas, of Leuchtenberg, and weighs 3'833 kilogrammes, 


Rendus, No. 7) were carried out by the Count as far 
back as the year 1862. He had a solid core, and a 
hollow one, made of exactly equal length and diameter : 
a solid cylinder was also prepared of such dimensions 
as to fill up the internal space of the hollowcore. The 
length of the cores was 7 ¢.m.; diameter 14 m.m.; 
thickuess of the holluw tube 2m.m. The magnetising 
coil was wound with No. 16 wire (4-roths of a m.m. in 
diameter) 2800 turns, having a length of 228 metres. 
Twenty of Daniell’s elements constituted tho battery. 
At an attractive distance of 1 m.m. the results were: 

With hollow core .. +s 25 grms, 

With solid core et) A te fe 

With hollow core, containing 

the solid cylinder oe ek ZHarey, 

Having previously observed that extent of polar sur- 
faces played an important part in magnetic attractions, 
the Count cut off from the end of the solid cylinder a 
slice 5 m.m. thick, which he fastened to the end of the 
hollow core by means of a copper pin. The attracting 
force was also thus increased from 25 grms. to 37 grms., 
and introduction into the hollow core of the remainder 
of the solid cylinder (now 6°5 ¢.m. long) made no 
difference. Moreover, on taking away the 5 m.m. 
slice, and leaving the 6°5 ¢.m. cylinder in its old 
position, so as to be 5 m.m. distant from the arma- 
ture, the attractive force fell to 25 grms. This showed 
beyond doubt that, ‘in these experiments, as regards 
the magnetic force developed, the interior mass of the 
magnetic core was quite useless excepting in the vicinity 
of the polar extremity exciting the attraction.’ Con- 
tinuing the experiments by enveloping the extremity 
of the hollow core with an iron ring, it was 
found that, instead of the magnetisation being in- 
creased, if fell slightly below 25 grms; and the 
introduction of the iron 5 m.m. slice failed to 
restore it to the same power as that of the solid core. 
From the following formula may be deduced the 
thickness required by tubular electro-magnetic cores 
to render them most efficient : 


cael x2 
4 


(+ —1 

here c' = diameter of the hollow core; ¢ that of the 
solid core, susceptible of being magnetised to satura- 
tion under the influence of the current employed 
x, the divisor of c', to represent the thickness of the 
tube which thus becomes a function of the diameter. 
This value of + may be made as much ag 7 without 
great inconvenience. M. Hughes made it 4 for tele- 
graphic electro-magnets of 1 c.m. diameter, 
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Annalen der Physik und Chemie, von J. C. Poggendorff. 
1875. No. 2. 

On the Galvanic Conductivity of Fused Salts.— 
¥. Braun. 

Combination of Facts which prove a Deercase of 
Voluine in Consequence of Chemical Transformation in 
Solid Bodies.—W. Millcr. 

Electric Conductivity of the Chlorides of the Alkalies 
and Alkaline Earths, and of Nitric Acid in Aqueous 
Solutions.—F. Kohlrausch and O. Grotian. 

On the Theory of the Galvanometer.—H. Weber. 

Reply to Some Remarks, by Baron R. V. Bétvos.— 
HK. Ketteler. 

Remarks on Helmholtz’s Theory of Vowels.—E. Vy 
Quanten, 

A Reply.—R. Schneider. 

On the Choice of the Section of Lightning Con- 
ductors. —W. A. Nippold. 

Remarks on Edlund’s Essay on the Nature of Elec- 
tricity.—G. Baumgartner. 

Description of a Very Simple Apparatus for Photo- 
graphing the Spectrum.—H. W. Vogel. ‘ 

On the Visible Phenomenon of Interference in Case os 
Dusty and Unclean Mirrors.—M. S2kulié. 
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Experiments on Apparent Adhesion.—J. Stefan. 


ANnGLO-AMERICAN TELEGRAPH Company.—The ordi- 


On the Conductivity of the Haloid Compounds of | nary half-yearly meeting of the proprietors was held 


Lead.—E. Wiedemann. 


Lymineron Lrrerary Insrrrution.—On. Tuesday 
evening, March 16th, a most interesting lecture on 
“ Submarine Telegraphy,’” was delivered before the 
members of the Literary institution,-by J. Sivewright, 
Esq., superintendent of postal telegraphs. The chair 
was taken by the Rey. HE. P. Williams: freeman, M.A., 
one of the vice-presidents of the institute. The lecture 
hall was crowded on the occasion, many of the neigh- 
bouring gentry being present. The lecture, which 
was accompanied with many highly interesting and 
practical illustrations, was listened to with deep atten- 
tion and interest to its close. The lecturer had last 
year given.a great intellectual treat to the members of 
the institution, and it scarcely need be said that the 
high anticipations formed of his second appearance 
were more than realised. Mr. Sivewright has not only 
the thorough mastery of his subject, but also the art 
of making people understand him—being clear, 
graphic, and not without considerable humour. 
Mr. Sivewright gave an interesting sketch of tele- 
graphy from its commencement till its application to 
marine communication, and the laying down of the 
last Atlantic cable. Specimens of telegraphic cables 
were exhibited in abundance, and their various defects 
and excellencies ably pointed out. The progress of 
submarine telegraphy was ably pourtrayed, and the 
lecturer showed convincingly that before long the 
imagination of the poet, “ to put a girdle round the 
carth in forty minutes ’’ will be cast into the shade by 
the realities of the electric telegraph. As late as 1873 
Great Britain was connected with Europe by twelve 
cables, and with Ireland by five. From Europe to 
America four cables cross the Atlantic, three froin 
Treland and one from France, and projects are on foot 
for the construction of other cables, one to join South 
America with Lisbon. A cable from Nagasaki to 
Shanghai now joins the internal system of Japan with 
the outer world; while, by the submersion of cables 
from Singapore to Batavia (557 miles), also of another 
of 1082 miles from Banjoerangie (Java) to Fort 
Darwin, North Australia, the distant colonies are 
brought into the telegraph system of the world. The 
cables laid in the earlier stages of the art have passed 
through many vicissitudes, and have entailed much 
loss’ through imperfect construction, mishaps in 
laying, failure of insulation, &c. But it is now well 
understood that, with careful testing and supervision, 
and with the weight of cable duly proportioned to the 
strain, &c., a cable forms a permanent property of 
much value. The maxim is laid down that “ there is 
no decay inherent in the nature of a cable; all deterio- 
ration is external.””—Lymington Chronicle. 

Posr-Orrick TreLecrarHs.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
‘week ended the 3rd April, 1875, and during the cor- 
responding week of 1874 :—1875, 375,921; 1874, 
314,773; increase in the week of 1875 on that.of 1874, 
61,048.—-Week ended roth April, 1875, and correspond- 
ing week of 1874:—1875, 400,333; 1874, 342,229; 
increase in the week of 1875 on that of 1874, 58,154. 

Tux traffic receipts of the Brazilian Submarine 
Telegraph Company for the three months ending 
31st March last, amounted to £34,217. 

{Tux report of the Cuba Submarine Telegraph Com- 
pany just issued states that the revenue account shows 
a net balance of £6464 17s. 4d., from which, after 
deducting the debit balance brought from the pre- 
seding half-year’s account, there remains sufficient to 
pay the accrued dividend on the Ten per Cent 
Preference Shares, and leave £1845 os. 11d. to be 
carried to the credit of the reserve fund. 


on the oth instant, at the City Terminus Hotel, 
Viscount Monck in the chair. The noble Chair- 
man, in moving the adoption of the report, said 
that the efficiency of the work of management 
had been blended with economy, and he was pleased 
to say that replies had been received from New 
York to messages sent from London within the 
business hours of the day, which, allowing for the 
difference of time, would only allow one hour for 
transmission and reply. The average time of sending 
a message to New York was only ten minutes. The 
financial position of the company seemed to cause 
dissatisfaction amongst a number of shareholders. On 
the ist of May next, the Anglo-American Company 
had determined to reduce the tariff to 2s. per word, 
and he urged upon the meeting not to sanction the 
publication of accounts or receipts, except at the 
time of the half-yearly meeting. Captain Hamilton 
seconded the motion. Mr. John Wilson moyed, as an 
amendment, that the receipts b3 published monthly. 
Mr. Dalby seconded the amendment. Several share- 
holders supported the amendment. When the amend- 
ment was put to the meeting it was declared carried 
on a show of hands. A poll was demanded, the noble 
chairman announcing that the board held a majority 
of votes by proxy. The poll was then proceeded with. 
After a serutiny. of the votes the result of the poll — 
was declared to be:—For the amendment: personal 
votes, 60; amount of stock, £178,776; number of 
votes upon that stock, 3955; there were no proxies for 
the amendment. Against the amendment: personal 
votes, 25; amount of stock, £58,588; number of votes, 
1166; by proxies, 2052 persons; amount of stock, 
£1,640,000 with 34,018 votes. The majority in 
favour of the chairman’s proposition was therefore 
declared to be 30,063. The meeting, which lasted 
nearly five hours, then terminated. 

‘Tue traffic receipts of the Direct Spanish Telegraph 
Company (Limited) for the month of March, 1875, 
were £1475, against £1104 in February. 

Tue receipts of the Submarine Telegraph Company 
for the month of March amounted to £9280, against 
£9561 for the corresponding month of last year. 


Our Gxeehinge, 


Aut letters must be addressed to the publisher. The 
column is free to subscribers. Non-subscribers pay 
6d. for each entry of twelve words, and 1d. for each 
additional two words. Price in figures counts as 
one word. Applications, accompanied with stamps 
and names and addresses, must be sent to the pub- 
lisher. It is preferred that communication should, as 
much as possible, be maintained between seller and 
buyer. 

‘he column is intended to be the vehicle of the 
expression of wants in books and apparatus, and of a 
means to supply those wants. 


FOLLOWING SURPLUS APPARATUS FOR SALE, 
In Goop OrRDER:— ; 

Electro-magnet, adjustable coils, ro lbs. of wire, only 
428s.—Thermo-electric pile, bismuth and antimony, 
25 pairs, well finished, only 40s.—Bichromate bat- 
teries, 10s. per cell, cost 15s.—Small voltameter, 
gold-leaf electroscope, a few vacuum tubes, and 
other items, can be had for a few shillings each.— 
ipEN, Government Telegraphs, Hdinburgh. 


Go Correspondents, 


Mr. Epwanrps is at perfect liberty to do as he requests, and we 
wish his venture every success. 


May 1, 1875.] 
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DISCOVERIES. 

Discovertes in Science are the result either of 
experiment, of thought, or of chance. Anu experi- 
mental discovery is usually the result of a well- 
planned attack upon some fortress of Dame Nature 
—every step, every sap, and every battery, being 
yell considered and faithfully followed; or it re- 
sults from the attacking force perceiving indications 
of some sunken mine, or unknown treasure, and 
following it up with care and determination. 
Davy’s discovery of the safety lamp is an example 
of the first kind. Something was wanted—its re- 
quirements were well defined ; Nature was asked to 
supply those wants and requirements, and she was 
forced by experiment and enquiry to reply. 
I'araday’s discovery of magneto-electricity was of 
the second kind. ~He was engaged in solving a 
difiicult and intricate problem ; something attracted 
his attention, he followed it up, traced it out, and 
was rewarded with the discovery of what ought to 
be universally called Laradaism. 

A discovery the result of pure thought must be 
based on experience. An experiment sets 


“that inward eye 
That is the bliss of solitude” 

a-working. The imagination is brought into play. 
Thought pictures something that should be, and 
observation finds out that it is. Graham’s disco- 
very of dialysis, and of the occlusion of hydrogen 
by iron, was of this character. So have been the 
innumerable additions made to organic chemistry 
by Liebig and his followers. So have been the 
strides made in the theory of energy by Mayer, Joule, 
Thomson, Clausius, and others. Experiment has 
set the ball rolling, thought has kept it going, and 
imagination has said “If I only direct it in such a 
path I am sure to alight on some treasure, or it is 
sure to bring me to the goal I seek.” 

Discoveries cannot be said to be the simple result 
of pure chance. Newton and the apple are said to 
have led to the discovery of gravitation, but the 
apple was only the means to direct the thoughts of 
the philosopher in a certain channel, which cer- 
tainly led to success, but which had been previously 
pondering and weighing innumerable other chan- 
nels and courses. Galvani and the frog are said to 
have led to the chance discovery of voltaic electri- 
city, but the frog may have jerked its legs on the 
professor's balcony, or skipped in the physicist’s 
laboratory with the energy of a ballet dancer, pefore 


it would have led to the discovery of current elec- 
tricity unless there had been a trained mind to 
watch its antics, to follow up its peculiarities; and 
to ferret out its indications. 

Daguerro’s discovery of the influence of the 
vapour of mercury upon sensitive plates of silver 
is another which is included amongst chance dis- 
coveries. He had been experimenting on silver 
plates rendered sensitive to light by iodine, and had 
after exposure put them by in a cupboard full of 
chemicals. To his surprise he found, after a time, 
pictures develope themselves on the plates, attri- 
buting the effect to some chemical. He removed 
the chemicals one by one, until all had been re- 
moved. The effect, however, continued. He then 
found an unknown and forgotten flask of mercury, 
which gave out its vapour, and thus produced the 
effect observed,—and this was the origin of the 
daguerreotype process. But this was not purely 
the result of chance. It was the previous training 
and previous experience which arranged the condi- 
tions that led to the discovery, and which enabled 
the mind to seize upon those very facts which 
resulted in success. Training and experience are 
therefore essential in seizing upon abnormal indi- 
cations of Nature, as they are in comprehending 
and appreciating her laws and in applying them 
effectively to practice. 


THE ROYAL INSTITUTION. 


Notes of a Course of Seven Lectures on Electricity. 

By Proressor Tynpatt, LL.D., F.R.S. 

Lebruary—Mareh, 1875. 
Notes or Lecrurn IV. February 25, 1875. 
(Continued from page 78.) 

1. In Experiment (9), Lecture III., it is said that 
if you touch the sphere under induction “ any- 
where,” the repelled electricity will be discharged. 
This is readily proved by means of the single 
sphere employed in (9). 

2. It is still more strikingly proved by two 
spheres mounted on insulating stands—say warm 
tumblers—and connected by a chain. Bring ex- 
cited glass jar or tube near one of the spheres; the 
distant sphere is instantly charged with positive, 
the adjacent sphere with negative, electricity. A 
carrier which has touched either ball attracts lath, 
Touching distant ball it repels rubbed glass; 
touching adjacent ball it repels rubbed gutta-percha. 

3. If the distant ball be touched with the finger, 
its electricity, as might be expected, flows aay to 
the earth. But the same occurs when the adjacent 
ball is touched. In all cases the repelled electricity 
—and it only—is free ; and no matter what part of 
the system under induction is touched, the free 
electricity—and it only—pagses to the earth. 

4. The induced electricity of both balls may be 
shown by means of the straw electroscope referred 
to in Experiment (10), Lecture II. The short arm 
of the straw being brought within 4 or 5 inches of 
one of the balls, the straw is positively electrified. 
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On placing the excited glass tube which has elec- 
trified the straw near the other sphere, the index 
immediately shows repulsion. Touching one of the 
spheres, or the connecting chain, with the finger, 
the free electricity—and with it the repulsion— 
vanishes. On removing the glass tube the liberated 
negative electricity produces prompt attraction. 

5. The prime conductor of the electric machine 
is charged by induction. When the glass quits the 
cushion it is positively electrified. A series of 
points which forms part of the conductor is com- 
monly presented to the glass. I*rom these the ne- 
gative electricity streams against the excited glass, 
and neutralises it. The prime conductor thus be- 
comes charged, not by the accession of positive 
electricity, but by the withdrawal of negative elec- 
tricity. 

6. The charging of the Leyden jar implies in- 
duction. The outer coating being connected with 
the earth, and the inner coating with the electric 
machine, the electricity poured into the jar acts in- 
ductively across the glass upon the outer coating, 
attracting the opposite electricity and repelling that 
of the same name to the earth. ‘Two oppositely 
electrified layers are thus in presence of each other, 
being separated merely by the glass. On bringing 
the inner and outer coatings, by means of a dis- 
charger, near each other, before contact is esta- 
blished, discharge occurs in the form of a spark. 

7. In the first form of the Leyden jar the hand 
of the operator formed the outer coating, and the 
water the inner coating. 

8. Instead of glass we may employ any other 
insulator. Dry air may be employed. Two plates 
of brass—the one insulated, the other not, with a 
layer of air between them—constitute a virtual 
Leyden jar. The arrangement, however, has a 
name of its own—the condenser. 

g. In charging the prime conductor of the elec- 
tric machine, the charge on the conductor continues 
to augment up to a certain point, after which it is 
not augmented by the further working of the ma- 
chine. If the electricity be drawn away from the 
conductor, and stored up in a Leyden jar, it requires 
a greater amount of turning to reach the stationary 
point. This withdrawal of the electricity by the 
attraction of a layer of opposite electricity is well 
shown by the condenser. 

10. The nearer the two plates of the condenser 
are to each other the more complete is the with- 
drawal, and the thinner the glass of a Leyden jar 
the more complete is the withdrawal. ‘The force of 
‘“‘ condensation” in the Leyden jar was proved by 
Wilson and Cavendish to be nearly in the inverse 
ratio of the thickness of the glass. 

11. The Leyden jar is sometimes perforated by 
the discharge of the electricity through the glass. 
A certain thickness of glass is necessary to prevent 
this. 

12. The influence of the oppositely attractive 
coating may be well shown by laying a sheet of 
tinfoil on a table, a plate of glass on the sheet of 
tinfoil, and a second sheet of tinfoil upon the glass. 
All being loose, let the upper sheet of foil be con- 
nected with a gold-leaf electroscope, and with an 
electrical machine ; turn the machine carefully till 
the leaves show signs of divergence ; then lift the 
glass and upper coating by means of silk loops. 
Removed from the condensing action of the lower 
sheet of foil, the electricity of the upper one dif- 
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fuses itself so strongly over the electroscope that if 
care be not taken the ruin of the instrument will be 
the consequence. 

13. Sheets of common block-tin, sheets of paper 
unwarmed, or plates of undried wood, may be em- 
ployed in the last experiment, instead of the sheets 
of tinfoil. With the principle of induction for our 
guide, we can illustrate in various ways the action 
of the condenser and of the Leyden jar. 

14. Canton found that an amalgam of mercury 
and tin, mixed with a little chalk or whiting, and 
applied to the rubber or cushion of the electrical 
machine, greatly augmented the amount of electri- 
city generated. He was led to this discovery by 
his experiments on the friction of bodies in pure 
mercury. The amalgam applied to our cushions 
is formed of 1 part of tin, 2 parts of zinc, and 6 of 
mercury, rubbed well together in a mortar, and ap- 
plied to a cushion or rubber on which a little lard 
has been smeared. ‘The friction of this amalgam 
against glass always yields positive electricity, 
whereas the quality of the electricity excited by 
other rubbers depends—as shown by Canton—in 
some measure on the condition of the vitreous 
surface. 

15. The action of the electrophorus, introduced by 
Volta in 1775, is also clearly explained by the prin- 
ciple of induction. The flat surface of an insulator 
is excited by friction. <A flat conductor with an in- 
sulating handle is brought down upon the excited 
surface, which acts inductively upon the conductor. 
Touch the latter, its repelled electricity passes to 
the earth. Lift the conductor; it is now charged 
with electricity opposite in kind to that of the insu- 
lator. The process of charging and re-charging 
the cover of the electrophorus may be repeated a 

reat number of times. 

The following memoranda connect themselves with - 
those on the distribution of electricity (25 to 29, and 
37 to 42) of our last lecture :— 

16. Monnier proved that the charge of a con- 
ductor depended upon its surface, and not upon its 
solid contents. An anvil weighing 200 lbs. gave a 
smaller spark than a speaking trumpet weighing 
10 lbs. <A solid ball of lead gave a spark of the 
same force as that obtained from a piece of thin 
lead of the same superficies, bent inte the form of 
a hoop. Finally he obtained a strong spark from a 
long strip of sheet lead, but a very small one when 
it was rolled into a lump. 

17. Le Roi and d’Arcy showed that a hollow 
sphere accepted the same charge when empty as 
when filled with mercury, which augmented its 
weight sixty-fold. All this proves the influence of 
surface as distinguished from that of mass. 

18. The distribution of electricity is well illus- 
trated by the deportment of hollow bodies. Impart 
successive measures of electricity to the interior of 
an ice-pail, or a pewter pot. On testing the inte- 
rior of the vessel with a carrier no electricity is 
found there, but it is found on the external surface. 
A hat suspended by silk strings answers as well as 
the ice-pail. 

19. The successive charges may be communicated 
by a metal ball suspended by silk. The charged 
ball, on touching the interior surface, becomes, as 
shown by Franklin, completely unelectric. In ~ 
making the experiment with the hat, note that the 
electricity is feeble on the round surface of the hat, 
but dense at its edzes and corners. . 
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20. Franklin placed a long chain in a silver tea- 


pot, with a silk string at one end. Connecting his 
tea-pot with a pith-ball electroscope, he produced a 
divergence. ‘Then lifting the chain by the silk he 
found that over the portion outside the tea-pot the 
electricity was diffused, this withdrawal of the 
electricity from the electroscope being announced 
by the partial collapse of the divergent pith-balls. 

21. The greatest experiment of this kind was 
made by Faraday, who placed himself in a cubical 
chamber built of laths and covered with paper and 
Wire-gauze. It was suspended by silk ropes. 
Within this chamber he could not detect the 
slightest sign of electricity, however delicate his 
electroscope, and however strongly the sides of the 
chamber might be electrified. 


EXPERIMENTS IN Lecture LY. 


(1.) ‘I'wo insulated balls, 6 feet apart, united by 
a chain. Rubbed glass jar placed near one of 
them, that one found charged with negative, and 
the distant one with positive electricity. 

(2.) Touch distant ball, the positive electricity 
escapes. Touch near ball, the positive fluid equally 
escapes, flowing, as it were, through the captive 
negative electricity to the earth. Jar removed; 
negative electricity found afterwards diffused over 
both balls and chain. 

(3.) Distribution of electricity on cone: charge 
taken by carrier from rounded apex of cone when 
tested by electroscope obviously stronger than 
charge taken from rounded base. 

(4.) A brass cylinder (wood covered with tinfoil 
would answer equally well) presents a point at one 
of its ends to the prime conductor of the electrical 
machine. Working the machine and discharging 
the prime conductor, the cylinder is found charged 
with positive electricity. 

(5.) Turning the end with the point from the 
prime conductor and working the machine. the cy- 
linder is found charged with negative electricity. 
In the first of these cases the negative electricity 
was drawn from the point to the positively electri- 
fied prime conductor; in the second case the 
positive electricity was driven from the point into 
the air. 

Remark.—The mode of charging the prime con- 
ductor described in Note 5, Lecture IV., is illus- 
trated by the first of these experiments. 

(6.) Standing on insulating stool, with left hand 
connected with prime conductor, and sewing needle 
in right hand, covering the point of the needle with 
the finger, on presenting hand to the electroscope 
(4 or 5 feet distant) a very slight action is ob- 
served ; uncovering the point, the leaves fly violently 
asunder. 

(7.) Mounting a tassel formed of strips of tissue 
paper on conductor, on turning the machine the 
strips diverge by mutual repulsion. If the needle 
with its point covered be presented to the tassel, 
attraction follows ; but the moment the point is un- 
covered the strips shrink together, and the entire 
tassel retreats from the point. ‘This illustrates the 
action of a pointed hghtning conductor on an elec- 
trified cloud. 

(8.) Closing the hand loosely over the needle, 
long sparks are drawn by the hand from the elec- 
trical machine. Causing the point to protrude 
from the hollow of the hand, no sparks are possible. 
The broad knuckle or back of the hand, and the 


finger end, show a similar difference. Presenting 
the former to the conductor we have dense long 
ee presenting the latter, hardly any sparks 
at all. 

(g.) Take successive measures with a carrier ball 
(held by a silk string) from prime conductor, or 
from rubbed glass tube, and put them zxto an insu- 
lated ice-pail, a tankard, or a hat. No electricity 
is found within any of them; but it is found on the 
external surface of each, from which it may be 
communicated by a carrier to the electroscope. A 
mouse within a wire-gauze cage could not be 
affected by the strongest charge imparted to the 
cage. 

(zo.) Franklin’s experiment, Note 20, LectureLV., 
was made with a small tea-pot and a chain, quad- 
rupled so as to obtain a greater amount of surface. 
On lifting the chain the gold leaves of the electro- 
scope closed up, on lowering the chain they opened 
out. 

(r1.) Cake of resin electrified by fox’s brush. 
Plate of brass with insulating handle placed on the 
resin. The brass was touched, and the plate lifted. 
The spark from it ignited a jet of gas. 

(12.) A circle of sheet zinc (cut by a pair of 
common scissors), with a stick of sealing-wax for a 
handle, makes a very effective electrophorus. 
Striking a piece of vulcanised india-rubber with 
fur, and placing the zine upon it,—on touching the 
zine and then lifting it, itis found strongly charged. 
A half-crown with a sealing-wax handle treated in 
this way energetically attracts a large balanced 
lath. 

(13.) In all cases the resinous plate, whether it 
be of ordinary resin, shell-lac, vulcanised india- 
rubber, or ebonite, proves its electricity to be nega- 
tive by strongly repelling a rubbed gutta-percha 
tube. The metal plates, on the contrary, prove 
their electricity to be positive by forcibly repelling 
a rubbed glass tube. 

(To be continued), 


LIGHTNING PROTECTORS.* 
By the COUNT DU MONCEL. 


AuruouecH telegraph lightning protectors are de- 
signed for another end than ordinary lightning 
conductors, they possess a mutual relationship, 
whereby experiments undertaken for the one are— 
in a certain measure—applicable to the other. 
This mutual relation is the preserving action they 
are called upon to exercise. Now, whether this 
action is to preserve telegraphic apparatus to which 
protectors are bound, or buildings upon which they 
are established, from lightning discharges, it is 
very certain that arrangements eflicacious in one 
instance will be more or less so in the other. This 
fact being settled, let us first examine how tele- 
graphic lightning protectors are arranged on a 
circuit with regard to the protection they are in- 
tended to afford. 

In a properly constructed telegraph office, the Line 
wire—before arriving at the telegraph instruments 
—is joined to a ‘‘ protector,” and communication 
with the receiving instrument is effected through the 

* This abridgment was made with the object of furnishing docu- 
ments to a Commission, appointed by the Prefet de la Seine, to 
revise the regulations regarding the construction of lightning con- 
ductors. Experiments were made at the Administration des Ligncs 
elegraphiques, 
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medium of a very fine iron wire, called the Light- 
ning Arrester. This may melt under the influence 
cf a tolerably considerable charge of electricity,— 
thereby putting the line in direct communication 
with the earth, and isolating the telegraphic appa- 
raius. ‘The connection of the line with the lightning 
protector is accomplished in front of the ‘ arrester” 
by means of a branch wire which communicates 
directly with earth. The lightning protector itself 
—whose construction is very varied—is so arranged 
as to present a resistance that may be easily cleared 
by a strong discharge of static electricity, and yet 
be sufficiently great to prevent the working current 
running to earth. 

The problem (often studied) respecting the best 
protecting conditions of telegraph lightning pro- 
tectors resolves itself into the discovery of such an 
arrangement as— whilst maintaining a break of 
continuity in the derivative, and through the 
** protector’ to eartlh—shall nevertheless permit an 
easy and quick dispersion of a static electric charge ; 
and it must turn aside such a charge from entering 
into the receiving instrument, as well as minimise 
the lateral inductive action experienced on the 
charge’s arrival at the office. 

Irom this simple glance it can be easily under- 
stood how, with an electric arrangement just 
described, the ‘arrester’ may in some fashion 
serve as a measure of the efficiency of the pro- 
tector and its branch circuit. It is, indeed, very 
evident that the greater the protection afforded by 
the “‘ protector” the less length of wire (composing 
the arrester) will be melted. 

Lhe following are the results of experiments on 
this question instituted at the ‘ Administration of 
Telegraph Lines:” they were carried out by help 
of the large Ruhmkorff coil charged to a maximum 
with a six-element Bunsen battery, and with a 
battery of six large Leyden jars :— 

1. When the discharge traversed the arrester 
only (a fine iron wire 1-15th of a millimetre in 
diameter), it was melted for a length of from 50 to 
60 centimetres. 

2. When the discharge was bifurcated, one por- 
ticn through the “ arrester ” and the other through 
the “ protector,” the length of mélted wire varied 
according to the condition of the circuit and the 
kind of lightning protectors experimented upon. 

3. With short circuits, and when no extraneous 
cause intervened to retard the discharge, the in- 
fluence due to a particular arrangement of lightning 
protectors was insignificant, and their protecting 
power was equal to that of the derivation in which 
they were placed. They acted then as if this wire 
preserved its metallic continuity. But such was no 
longer the case when the circuit presented a certain 
resistance, or when the discharge was retarded by 
any means whatever. A retarding effect always 
takes place during lightning discharges, since the 
discharge lias to pass through a layer of air or 
clouds more or less thick, and through metallic re- 
sistances more or less great. 

4. When, by sufliciently retarding the discharge 
so as to melt the “ lightning arrester” for a length 
of 15 millimetres, and with a communication direct 
to earth through the branch wire, the effect of 
introducing a protector into the derivation increased 
the length of the melted portion from 2 to 9 c.m., 
according to the deseription of ‘ protector.” 

5. With “ plate protectors” (two metallic plates 


separated by a sheet of mica or gutta-percha) the 
lencth of wire melted varied from 20 to 30 m.m. : 
inversely as the surface of the plates. 

6. With a ‘‘12-point protector the effect was 
almost the same asin No. 5. But on reducing the 
number of points to 6, the “ arrester” was fused 
for a length of 4.¢.m.; and with all the 12 points 
blunted, from repeated discharges, fusion took place 
for a length of 4 to 5 c.m. 

7. The preserving action of “ point lightning 
protectors ” is thus found to be variable in propor- 
tion to the number of points and their disposition. 
Under good conditions their conserving power in- 
creases with their number, although generally only 
one very intense spark is observed at each dis- 
charge ; but when they are placed in unfavourable 
conditions their multiplicity is often hurtful, and, 
with ‘“ protectors” of the “point” class, the 
‘arrester’ then melted for a length of from 4 to 
9 ¢.m., according to their arrangement, 

8. We equally recognise that the number of 
points necessary to render a “ protector ’ thoroughly 
efficient must vary according to the degree of their 
sharpness and size. When they are very sharp and 
fine their distance apart may be advantageously 
reduced to a lateral distance of 2 m.m., but if of 
ordinary size—say that of a stout pin—5 m.m. will 
be the best distance betweenthem. ‘The separation 
of the two plates is regulated inversely by analo- 
gous conditions; the finer and sharper the points 
the less necessary for them to approach. The best 
distance is, nevertheless, I m.m. 

g. As the action of “ protectors” is complex, and 
since they are intended not only to ward off atmo- 
spheric electrical discharges, but also to slowly 
diminish the tension of storm clouds, it is requisite 
to examine the question from this latter point of 
view. We know, from numerous experiments, that 
point “protectors” have, in this latter respect 
(power of diminishing the influence of storm-clouds)}, 
a marked advantage over other systems, although 
plate ‘‘ protectors ” are—as far as can be observed— 
generally more eflicacious with regard to protection. 
Thus, if the conductor of an electric machine is 
put to earth through a “ protector,” the electroscopic 
effect is noticed to much weaken when a point 
protector is used, whilst it retains a larger 
value when a plute protector is employed. These 
facts thus indicate that telegraph lightning prc-— 
tectors should consist both of plates and points. 
The plate system will protect against the lightning- 
stroke ; the point system will weaken the electric 
influence of storm-clouds. 

Having studied the influence of lightning pro- 
tectors with regard to telegraphic circuits, there yet 
remains to be examined the influence exercised ly 
earth conductors.. Experiments made on this sub- 
ject led to perfectly unforeseen results. Reasonin : 
upon M. Gaugain’s and other physicists’ researches. 
we ought to conclude that static electricity should 
follow (in its course along metallic conductors) the 
well-known laws of voltaic currents ; consequently 
it should be admitted that thickness of section of 
metallic conductors, intended to lead electric dis- 
charges to earth, ought to exercise an influence de- 
terminable by Ohm's laws. This, indeed, takes 
place when we experiment with streams of static 
electricity that have attained their permanent 
condition; but in the variable period of their 
transmission their potential is not a maximum, and, 
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as a lightning-discharge is precisely under this 
latter condition, it is not astonishing when experi- 
ments indicate totally different effects. Now, it has 
been shown, from some very curious experiments 
undertaken by M. Guillemin, that the rapid dis- 
persion of an electric charge (after an explosion) 
depends principally on the surface of the conductor 
leading to earth. Zhus a simple strip of tin ewer- 
cises a@ much greater protective action than an tron 
wire of large diameter, with a section much more 
considerable. I had already convinced myself that 
currents of static electricity in transit through me- 
tallic conductors, even copper, encounter a far 
greater resistance than do voltaic currents ; and that 
they often have greater facility in clearing a break 
of continuity than in following a metallic circuit, 
though even a very short one. Thanks to this pro- 
perty, I succeeded in confining—in two different 
circuits—the inverse and the direct currents of 
Ruhmkorff’s apparatus. 

The conclusion of these experiments was, then, 
that wires connecting lightning protectors with 
earth should be substituted by metallic strips. The 
following is the verdict of the Commission for the 
Improvement of Telegraphic Material on this 
subject :—‘‘ The earth communications of lightning 
protectors ought to be established by means of 
copper strips, 4 to 5 centimetres wide, and 1 milli- 
metre (or less) thick. The conductor should com- 
municate with damp soil by means of a metallic 
plate of at least 1 square metre surface: such a 
conductor suffices for the wants of a line of 5 or 
6 wires.” 

From the theoretic and experimental studies of 
Messrs. Kirchoff and Smaasen, respecting the 
conductivity of indefinite conductors, it results 
that—if a telegraphic line traversed by a current is 
put to earth (at its free end) by the medium of a 
metallic mass, whilst the battery supplying the 
current communicates with earth in the same 
manner—the resistanee of the earth between these 
two metallic masses is independent of the distance 
separating them, and varies only with their surface 
contact. ‘This VARIATION IS INVERSELY AS THE 
SQUARE ROOTS OF THESE suRFACES. ‘The deduction 
to be obtained is that we should establish, as much 
as possible, electric connection with earth, by means 
of the largest possible metallic plates. 

In my recent researches on the conductivity of 
ligneous bodies I had (on more than one occasion) 
not only to recognise the truth of this principle, 
but to verify Kirchoff’s conclusions which led up 
to the law previously formulated.* In addition, 
here is another experiment, undertaken since the 
commencement of my researches on [lectricity, 
and which everyone may understand, on account of 
its simplicity :—Desiring to directly determine, for 
electric bells, the minimum dimensions suicable for 
earth-plates when earth formed part of the circuit, 
I took a Daniell’s battery of 8 elements, and, having 
rolled upon two wooden cylinders (in open spirals) 
some 3 mm. diameter galvanised iron wire, I put 
them in connection with the circuit of the bell. I 
then immersed, in two different parts of a pond, one 
of the extremities of each of these two cylinders. 
Then the cylinders were plunged successively into 
the water until the electric bells worked. Now I 
ascertained that to obtain this effect at a distance 


* These articles appeared in the TELEGRAPHIC JOURNAL, Vol, il. 
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of 10 metres between the two cylinders, the im- 
mersed length of wire should be 34 metres,—+.e., the 
metallic surface should present at least 32 square 
decimetres. Ata less distance this surface might 
be reduced, but it sufficed for a greater distance ; 
thus showing that beyond 10 metres the direct 
conductivity of liquids vanished in the general con- 
ductivity of the earth. Later experiments have, 
moreover, demonstrated that—under ordinary con- 
ditions of telegraph lines—the earth’s resistance to 
electric diffusion averages four thousand metres of 
telegraph wire. ‘To overcome resistances of this 
kind, metallic contact surfaces—larger than those 
which earth connections of ordinary lightning-con- 
ductors possess—are therefore required. 

Ordinary earth connections of lightning-con- 
ductors are not thus generally regulated. They are 
often made through kinds of arrows, or iron forks, 
under the idea that they would facilitate in this 
manner the dispersion of the conductor’s electric 
charge. It is easy to see that, if such has been the 
motive, a double error has been committed :—first, 
because the soil does not behave like an aériform 
medium of so small conductivity as air; secondly, 
because the charge of the conductor of lightning- 
protectors comes oftenest from the earth. 

In Telegraphy preference has always been given, 
especially in dry ground, to metallic plates ; and the 
want of conductibility in these grounds has been 
supplied by increased surface of the plates, placing 
them ‘in the neighbourhood of gutter- and eave- 


pipes, and taking care to surround them with a 


sandy or percolating soil. Nevertheless preference 


is always given, and rightly so, to wells, sheets of 


water, and water conduits. 
As to the conductors communicating with these 
piates, the metallic strips appointed by the ‘“‘ Com- 


mission of Improvements” have been generally 


supplanted by galvanised iron wire cables, each 
wire being 3 m.m. diameter. These cables contain 
as many strands as there are line wires leading to 


the station, and for certain important offices there 


may be as many as 150 of them. By this means a 
great development of metallic surface is obtained, 
and the construction of these conductors thus be- 
comes easier and less onerous. Perhaps, with this 
arrangement, there might be reason to fear induction 
of the wires upon each other,—an effect that might 
somewhat retard the speed of the electric flow; 
but, as in a good manufacture (fubrication) the 
strands should touch one another, this action is 
after all to be little dreaded. It is, however, im- 


portant that the metallic surfaces should be as 


clean as possible ; hence recourse has been had to 
galvanised iron. 


Post-Orric—E TELEGRAPHS.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
week ended the 17th April, 1875, and during the cor- 
responding week of 1874:—1875, 402,903; 1874, 
370,865 ; increase in the week of 1875 on that of 1874, 
32,038.—Week ended 24th April, 1875, and correspond- 
ing week of 1874:—1875, 391,403; 1874, 374,056; 
increase in the week of 1875 on that of 1874, 17,347. 

Tur Warrants for the dividends on the Ordinary and 
Preference Shares, declared at the last General Meeting 
of the Direct Spanish Telegraph Company, Limited, 
—payable when the balance of the messages accounts 
to the 31st December, 1874, was received,—were issued 
on the 27th uit, 
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NOTES ON MR. EDISON’S ELECTRICAL 
PROBLEM. 
By OLIVER HEAYISIDE. 


In the Terrcraruic Journat for January 15, 1875, 
Mr. Thos. A. Edison submitted the following pro- 
~blem to its readers for solution :—‘ Transmit alter- 
nately positive and negative currents within a 
closed circuit from a battery all the poles of which 
are connected in the ordinary manner, using an 
ordinary Morse key, to which no extra point or 
appliances whatever is to be added. No device 
other than the battery, key, and connecting wires 
is to be used.” 

None of the readers of this Journal have as yet 
come forward with any solution. Why is this? It 
is certainly not because there is nobody in the 
British Isles who takes an interest in such matters, 
and I can only suppose that an excess of modesty 
has prevented many of the readers of this Journal 
from sending a solution for publication. As the 
problem is of a highly interesting nature, I think 
it should not be allowed to drop out of mind, and 
so send a few remarks on the problem and its so- 
lution. Perhaps others will then come forward 
with improved methods. 

The practical telegraphist who has been accus- 
tomed to the use of the Morse key for sending 
single currents, and a ‘“ double-current” key for 
sending reversed currents, will probably be inclined, 
on a first perusal, to consider the problem a sort of 
electrical conundrum, not admitting of any legiti- 
mate solution; but such is certainly not the case. 
I must, however, in the first place, point out that it 
is an impossibility on the face of it to reverse the 
current in a closed circuit containing a single 
battery all the poles of which are connected in the 
ordinary manner: the current in the battery itself 
has necessarily always the same direction, anda 
second battery of greater strength would be re- 
quired to reverse the current in the first. All we 
can do is to reverse the direction of the current, in 
some or all of the conductors, in the circuit which 
lie outside the battery. I assume, therefore, that 
this is what Mr. Edison means is to be done, and 
on this assumption we can proceed further with the 
problem. 

The restriction contained in the enunciation that 
all the poles are to be connected in the ordinary 
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manner, I take to mean that the battery is to be 
joined up ‘for intensity,” to use the convenient 
old-fashioned phrase; that is to say, the positive 
pole of one cell is to be connected with the negative 
pole of the next, and so on all through the battery. 
‘This restriction, however, does not forbid us to 
make a connection by means of a wire between our 
Morse key and any intermediate pole of the battery, 
as this will not interfere with all the poles being 


connected among themselves in the ‘ordinary man- 
ner; hence we have the following arrangement, 
answering every condition of the problem (Fig, 1). 
The battery f has its two terminal poles connected 
with the back and front stops of the key respectively, 
and any intermediate pole is connected through the 
external resistance, e, with the lever of the key. 
This will obviously produce alternately positive and 
negative currents in the external resistance when 
the key is worked, and is too simple to require any 
further explanation. This system was in use many 
years ago for signalling on underground or sub- 
marine wires, and may possibly be still used. 

It will be observed that in the above system the 
whole battery is never in circuit at once; in fact, 
we are practically employing one battery for the 
positive currents and another for the negative. If 
we wish to employ the whole battery both for posi- 
tive and negative currents we must seek some other 
plan. Mr. lidison lays no restriction on the resistance 
of the connecting wires, so that, practically speaking, 
he allows the use of resistance coils. This contra- 
dicts the statement in the problem that no device 
other than the key, battery, and connecting wires is 
to be used, but we may produce harmony again by 
uncoiling the wires of the resistance coils. Or, if 
we have a galvanometer of sufficient delicacy, we 
may use short pieces of wire. Fig. 2, then, shows 


a second solution of the problem. The external 
resistance, e, is connected between the back and 
front stops of the Morse key; one pole of the bat- 
tery is connected with the lever of the key, and the 
other with the junction of two wires, a, b, the other 
ends of which go to the back and front stops of the 
key. When the key is in the position shown in 
Fig. 2 the current from the + pole of the battery 
divides so that the greater portion goes through b, 
and the remainder through a and e, to the back 
stop of the key, and so to the — pole of the battery. 
When, however, the key is depressed, so that the 
lever is in contact with the front instead of the 
back stop, the current from the + pole divides so 
that the greater part goes through a, and the re- 
mainder through 6 and e, to the front stop of the 
key, and so to the — pole of the battery. ‘The cur- 
rent is thus reversed in e. It is obvious that we. 
can give any relative strengths to the + and — cur- 
rents in e by suitably changing the resistances of a 
and b, and that when a and b are equal the reversed 
currents in ¢ are equal. ‘The galvanometer, e, may 
of course be replaced by a line. The currents 
sent to.line will naturally be less than if the battery 
were connected direct to line, as in the ordinary 
double-current key. How much less we must cal 
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in the aid of Ohm’s laws and algebra to determine. 
Let E be the current in the line, P the electromotive 
force of the battery, / its resistance, and a and b 
the resistances of the two wires. Then when the 
lever of the key rests on its front and back stops, 
the currents sent to line are— 


Sn ee and Peer RDA IEt A 
f(apb+efpabte  — f(a+bfe+ba+e) 


respectively ; and when a=0 each of these be- 
comes— 
Pp 


State+af 


To have as strong signals as possible with any given 
line and battery we must make E a maximum sub- 
ject to the variation of a. Now the denominator of 


(r) is a minimum when a= Ve/; therefore I. is 
then a maximum, and its expression is— 
P 
k= SS ase ses : 
2Veftetaf 
Let us take a numerical case. Let the resistance 


of the line, including the apparatus at the other 
end, be e= 5000 ohms, the battery resistance 


- f=50 ohms, then a= 750 X 5000=500 ohms, and— 
2X 500-+-5000-+-2X50 6100 


Now, if the battery were joined direct to line, the 
total resistance in the circuit would be 5050, 


1D) (x) 


z me 
and the current would be cent which is greater 


than the former result in the proportion of 6100 to 
5050; so that the plan of signalling reversals as in 
Fig. 2 would be attended with a loss of strength 
of current amounting to about } in this particular 
case. This difference is not very great, but. a fur- 
ther disadvantage is that the battery is much harder 
worked in the system of Fig. 2 than in the ordi- 
nary system. ‘These disadvantages would, no 
doubt, effectually preclude the use of the Morse 
key for signalling reversals by this particular ar- 
rangement; but, on the other hand, it may be 
adapted to form a system of signalling reversed 
currents having some advantages over the ordinary 
method. The principal points of this plan are as 
follows :— 


(1.) The reversals are produced by a Morse key. 
(2.) The sending station works his own instru- 
ment, so that he may hear or register his 
signals at pleasure. 
(3.) ach station can interrupt the others’ 
sending. 

Let the two resistances a and |, in Fig. 2, be 
the two coils of a Siemens relay, or any other 
polarised receiving instrument; replace the galva- 
nometer ¢é by the line, and put the front stop of the 
key to earth. ‘Then we have the arrangement 
shown in Fig. 3, where the two points s and t may 
be joined or separated by means of a switch, or 
any other contrivance. When they are joined and 
the key is worked reversals are sent to line, just as 
in Fig. 2 reversals are sent through e. The cur- 
rents sent split unequally between the two coils a 
‘and b, most going through one coil when the key is 
‘depressed, and most through the other coil when it 


ee a eee 


is elevated, and the consequence of this unequal 
alternate division of the current will be that the 
armature of the instrument will exactly repeat the 
movements of the key. This is point (2). When 
it is desired to receive, separate s and t by means 
of the switch, and the battery will be cut off, and 
all received currents will pass through both coils 
in the usual manner. Furthermore, as stated above, 


Fy. 8, 


the receiving station can interrupt, for the sendeyr’s 
signals will then be no longer correctly repeated by 
his own instrument. Possibly Mr. Hdison is per- 
fectly well acquainted with this extension, or rather 
application, of his problem, to the discussion of 
Which we may now return. 

If, in the arrangement in Fig, 2, we make the 
battery and galyanometer change places, we get 
another—though somewhat similar—method of 
sending reversals through e. If e is greater than f 
the currents will be weaker, but if f is greater 
than e they will be stronger. Otherwise this ar- 
rangement is so similar to Fig. 2 as to call for no 
further comment. 

In the previous three methods both stops of the 
key have been used. In the following only one is 
used. In Tig. 4, e is the galvanometer or other re- 


Ig 4- 


sistance through which reversals are to be sent; a, 
b, and c are three resistances; and / the battery. 
The back stop of the key is not connected with any 
part of the arrangement. When the key is at rest 
the current from the + pole divides at a, through 
the two roads AcB and aB, which join at B, and 
the circuit is completed through c. When the key 
is depressed the current divides both at a and at B, 
and the current in ¢ is reversed. We may also 
change the positions of the battery and galvano- 
meter in Tig. 4, and still have reversals in the 
galvanometer. No doubt there are other methods, 
more or less simple, of obtaining reversals in a 
conductor by means of a Morse key, and, now that 
a beginning has been made, they ought to pour in 
from all parts of the United Kingdom. Mr. Iidi- 
son’s own solutions would also be very acceptable, 
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‘THE NEUTRAL LINE OF MAGNETS. 


Tue following experiment was made to determine 
whether the position of the neutral line in a magnet 
was shifted by lengthening it by pieces of soft iron 
attached to it as armatures :— 


Ns a steel magnet 12 near long, 1 inch wile 
4 inch thick. N;s;a magnetic needle with a pointer 
fixed at right angles to it. A piece of paper was 
pasted to the surface of the magnet, and lines 
ruled on it 1-roth inch apart. 


(rst magnet with no iron fo it.) 
Distance from centre. 


Neutral point sani sss) OSS 

* inch iron onend ... ... 0°050 

5 ok aaa : bp cade wOULO 
EY - sae o'18 
3 ” ” ” eee 0°25 
Bee uly ; ihe fee ORR 
2 ea eg | i we Le OFS 
TR sihee.  dege i, gas 0°40 


The iron was of the same esis’ as the magnet. 
It thus appears that the position of the neutr al line 
does shift. 


Hotes, 


An exceedingly interesting lecture on Science- 
teaching was given by Dr. Gladstone on Friday 
evening, April 16th, from which we learnt that 
the number of classes for Magnetism and Electvi- 
city in the United Kingdom, in 1874, was 448, 
comprising 11,605 students. This subject stands 
second in popularity among the 23 recognised by 
the Department, being exceeded only by Physical 
Geography in the number of those who wish to 


study it. Its popularity is also growing at a greater |- 


rate than that of most other subjects; thus, for in- 
stance, while the number of classes in all subjects 
has not quite doubled during the last four years, 
those for Magnetism and Electricity have risen 
from 170 to 448, while six years ago there were 
only 59 classes. It is also a favourite in the 
training colleges for elementary schoolmasters. In 
England it is taught in seven of these colleges to 
286 students, and in Scotland—in the two principal 
colleges—to 170 students. If we add to this the 
teachers’ Science classes at St. homas’s, Charter- 
house, where 103 learnt Electricity and Magnetism 
in 1874, we have the large number of 559 students 
who are, or intend becoming, teachers themselves. 
Besides this, the subject is taken up by a great 
many pupil teachers, and is taught in some of our 
best elementary schools; for instance, in the Model 
Schoo} in the Borough Road, and the Practising 


School at St. John’s, Battersea, There were about 
forty schoolmasters who attended the practical class 
at South Kensington last summer, and learnt to 
make such simple and inexpensive but effective 
apparatus as was exhibited on the table. 


A telegram has been received that Mr. F..C. 
Webb, in the Ambassador, has succeeded in laying 
the Platino-Brazileira cable for Messrs. Siemens 
Brothers. The last section, from Rio Grande to 
Chuy, has just been completed, and the Ambas- 
sador returned to the River Plate for coaling. It 
is understood she will make an endeavour to recover 
some of the cable lost with the Gomez. 


The Indo-European Telegraph Company an- 
nounce that the average time in transit between 
London and India vid Teheran, of all outward 
messages, during the week ending 23rd April, was 
1 hour 13 minutes. 


The Anglo-American Telegraph Company an- 
nounce that on and after the 1st of May the rate 
for messages will be two shillings per word. 


An announcement is daily expected of the com- 
pletion of the Direct United States cable. The 
Faraday left on the 5th of April, and is now 
supposed to be at work on the ground off New- 
foundland. 


The Dacia has been signalled on her outward 
passage. She has on board about 7oo miles of 
cable for connecting the South American Pacific 
Coast. She will be shortly followed by another 
steamer. The Jxternational, engaged in the same 
work, has some time since left. 


aroceedings of Societies. 


THE TELEGRAPH ELECTRICAL SOCIETY, 
MELBOURNE. 


(Concluded from p. 35.) 


{ micut pass over the second question, ‘! What 
is the use of such a Society ?” by simply saying that 
the objects above stated prove the utility of the Society ; 
but a little more may be said on the subject. A good 
practical telegraphist might say, ‘‘ Why not leave these 
things to men of science? So long as we can work 
their inventions to their satisfaction, and to the satis- 
faction of our superiors, what need have we to put 
ourselves out of the way to learn what we can probably 
very well dispense with?’’ To that question I would 
answer, that, if any one has no objection to working 
like a mere machine, no one has any right to interefere 
with him. I would be sorry to see any one join this 
Society against his inclination. A mun-machine is a 
very useful machine, not always as useful as an 
inaminate one, but possessing some advantages which 
the latter does not. Now, I do not mean in the least 
to say, or to imply, that those members of the Tele- 
graph Department who do not join this Society are 
machines, but I do say, that this Society will be an 


May 1, 1875.4 


{HE TELEGRAPHIC JOURNAL. 


105 


excellent means of preventing many of its members 
from quietly subsiding into that unenviable condition. 
I, myself, cannot help feeling that there is an actual 
necessity for me to join a movement of this description 
in order to prevent myself degenerating, so far as 
office work goes, into a mere machine; and by de- 
voting a small portion of our spare time to the study 
we propose, I believe that we will improve our standing 
as telegraphists very materially. I alsothink that it is 
due from us that we should establish a Society of this 
description in the chief city of Australia, or, I suppose 
I may say, of the Southern Hemisphere; and should 
we be successful in the working out of the objects of 
this Society, a body of eflicient practical and theo- 
retical telegraphists will be formed, of the wtility of 
which, depend upon it, there will be no doubt, and the 
demand for which will never fail. 

This brings me to the last question, ‘‘ How will the 
Society be worked?’ To that the answer can scarcely 
be so explicit as to the two first questions. We do not 
as yet know our strength, either intellectually, nu- 
merically, nor financially. But as we may hope to 
have a sufficient number of members to keep the 
Society at any rate alive, it will be worth while to 
devote a few minutes to the consideration of how we 
may carrry on the work we propose to accomplish. 
First, as we have already agreed, by the reading of 
papers contributed by the members, and by discussion 
thereon. [ need scarcely say that it will not be neces- 
sary that these papers should be orignal, either wholly 
or in part, so long as the reader is honest enotigh 
to give the name of the author. We may come to that 
in time, but at present I incline to think that in most 
eases the less originality there is about the papers, 
the more solid instruction they are likely to contain. 
In this paper, with which I am taxing your patience 
to-night, originality is of course essential, as it treats 
of no scientific facts, but simply of the establishment 
of a new and original Society, and therefore I regret I 
have had yery little opportunity for anything like 
plagiarism. I would suggest that the papers read 
be more numerous than long. I think that after a 
few examples of what the papers should be like, but few 
- of the members will find any difficulty in contributing 
their share. Should, however, the contributions of 
papers fall short, it will be easy for the Committee to 
fix jupon any subject for discussion, the text-book 
being some well known work on Electricity. While 
the papers are being read, those members who wish to 
profit by them will no doubt take notes. This taking 
of notes is a most important matter. Mr. W. H. 
Preece in his lecture makes a special point of it. He 
says :—‘‘ You should always carry with you anote-book, 
in which everything fresh, everything striking, should 
be at once jotted down, and there secured as food for 
reflection. You will thus habituate yourselves to the 
most invaluable method of fixing upon your minds 
facts which will be of subsequent use to you. Unless 
difficulties are recorded when they are met with, or 
new ideas seized upon and noted down at once, they 
are apt to escape the memory altogether. I recom- 
mend you strongly to write your notes neatly and 
carefully, and not to destroy them; if they are written 
on the same sized paper and kept together under their 
proper subjects, they will prove a never failing source 
of pleasure.’ In addition to the reading of papers, 
it may be at times found advantageous for the mem- 
bers of the Society to meet at the Telegraph Office in 
order to see practically demonstrated some fact brought 
before them. I anticipate no difficulty being thrown 
in our way to such a proceeding, and I may say that I 
believe this was one reason why the admission of 
members was restricted to the Post and Telegraph 
Department. Were strangers admitted, there might 
possibly be objections raised to their being allowed 
access to the Telegraph Operating Room, 


There is a branch of knowledge which will be found 
necessary to the student of Electric Science, and which 
will require special attention on the part of those 
to whom it is not familiar. I allude to mathematics, 
and I cannot do better than once more quote Mr. 
Preece on this point. He says :— 

‘* Mathematics is one of the mind’s most valuable 

assistants. It only needs interpretation; its name 
rightens. The word mathematics has an alarming 
sound. Algebra, trigonometry, and the differential 
calculus are terms that inspire terror into the minds 
of the uninitiated. But each of these subjects, if ener- 
getically grappled with, proves to be so simple that, 
after once the stile has been crossed, you look back 
and smile upon the difficulties which apparently en- 
cumbered the path, but which existed chiefly in the 
imagination. ; No one should be deterred by 
the letters and symbols which are used to designate 
mathematical processes, and particularly those who 
are so used to arbitrary symbols as telegraphists. 
Geometry and Algebra are indeed essential to the skilled 
telegraphist, and it is difficult for any one to com- 
prehend the higher branches of his profession until he 
has mastered the elementary principles of these two 
branches of pure mathematics. It is the application 
of algebra which enables the telegraph engineer to tell 
the distance of a fault in a submarine caple to within 
half a mile, and to direct the sailor, with unerring 
accuracy, to the spot where he must apply Lis repairing 
apparatus. It is trigonometry which enables the 
sailor by the observation of the sun and stars to direct 
his ship, though in the middle of the ocean and far 
away from lands, to this very spot. Itis the differential 
calculus which enables the electrician to obtain the 
greatest possible speed of working with the least con- 
sumption of materials out of his submarine cable.”’ 

Another important point to be considered is that of 
mutual help. Of course there may be always some few 
who can get on well enough by themselves, but I think 
that when anyone becomes a member of a Society of 
this description he is bound to a certain extent to 
adapt his strength to the average strength of the 
Society. We are not now preparing to start for a RACE, 
but for a JouRNFY, and we may have some very rough 
ground before us. Let us make up our minds to 
mutually assist each other over any difficulties we may 
find on the way, and let us make this Society take the 
place of the cord with which Alpine tourists fasten 
themselves together, and which, though perhaps 
checking the more rapid advance of some individuals 
of the party, proves on many occasions the means of 
a safe journey to the whole of them. 

To return to the practical working of the Society, I 
may say that I think that for the present we will have 
to confine ourselves to a great extent to the means we 
have ready to hand, and will have to leave experiments 
alone until we become stronger in finance. But we 
have a great deal to learn without even going outside 
our own Office in search of novelties. How few of us, 
for instance, could set a Wheatstone instrument right 
if anything went wrong with it, simply because we have 
never taken the trouble to ascertain the theory of this 
instrument. There is again the Duplex system of 
Telegraphy, which I remember thinking, some few 
years ago, was a wild impossibility, yet which I hope, 
before long, we will have explained and practically 
demonstrated to us by one of our members who has 
devoted a great deal of his time and attention to this 
problem. Seeing this and other problems practically 
demonstrated at the Telegraph Office will be one of the 
advantages of our having restricted the admission of 
members to the Post and Telegraph Department. In 
the matter of books, I am happy to say that we have 
received such assurances of support and encourage- 
ment from the heads of the Telegraph Branch, that I 
believe our slender finances will not be called upon to 
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provide these necessary auxiliaries, but that the 
Department will be able to let us have the use, under 
certain restrictions, of any works which we may con- 
sider necessary for the prosecution of our studies. In 
the same way, I believe that we shall experience no 
difficulty, perhaps, in having access (of course under 
restriction) to many useful instruments now in Mr. 
Ellery’s possession or care. 

I would also suggest that, as some of the members 
may be rather backward in even the rudiments of the 
theory of Telegraphy, we should have, for those who 
care to attend them, fortnightly meetings (alternating 
with the Ordinary General Meetings), which might be 
held in a room of the Telegraph Office, and at which 
some member, I am sure, could always be found who 
would be willing to impart to others what knowledge 
of Telegraphy he may have beyond: what the others 
possess. In this manner we all could be brought up 
to a more even standard of knowledge of Electricity 
than exists among us at present, and in a short time 
the stronger men of science would not find their weaker 
comrades act as an incubus on them, but they could 
all go on steadily together. 

It only remains for me to point out how country 
members may assist in working the Society. There 
are over a hundred country stations. If we can induce 
(say only sixty) country members to join the Society, 
I believe we would be able to publish half-yearly a 
journal containing not only the transactions of the 
Society, but much other matter (extracted from various 
works and journals to which we hope to have aceess), 
which country members would otherwise never meet 
with, and which I feel sure will be, to them, fully 
worth the small subscription they are asked to con- 
tribute, even were not the knowledge that by so 
contributing they are raising the status of the body to 
which they belong a sufficient inducement to them to 
join the Society. It is to the country members, then, 
that we must look, if we are to make this movement 
anything more than a local one, as it is extremely 
doubtful if a sufficient fund would be obtained, by the 
subscriptions of town members alone, to enable the 
Society to disseminate throughout the whole Depart- 
ment the information they hope to gather by their 
labours. I feel, however, that I have occupied your 
time more than sufliciently. I hope that, having once 
got over the difficulty of starting these meetings, we 
will spend them more profitably than by reading such 
papers as I have produced to-night. It was due, 
however, to the first meeting that something of this 
sort should be gone through. It is a first push, 
though perhaps a rather rough one, to the Telegraph 
Electrical Society, and, thanking you for the patient 
attention with which you have honoured me, I will con- 
clude by hoping for the Society every possible success. 

Some discussion among the members ensued, and 
a vote of thanks was unanimously given to Mr. 
L. 8. Daniel for his paper. 


— 


Hotices of Books, 


A New Method of Signalling on Railways. Invented 
and Patented by Sir Davip Satomons, Bart. 


Sir David Salomons, ‘‘many years’ since, struck by 
the numerous disadvantages which exist in the present 
mode of signalling on railways,’’ has come to the 
rescue with a will. His invention consists of laying 
down a third or centre rail of a smaller gauge than 
that used for the regular traffic. This rail is divided 
into sections, according to the requirements of the 
service, much in the same manner as is now done 
under the block system. The piece of metal belonging 
to each section overlaps, and lies parallel to, and on 
the same level with, but insulated from, that ap»lying 


to the section in its rear, for a distance sufficient 
to admit of a train pulling up within the overlapping 
portions. Under the engine are two metal wheels, 
borne on one axis, but insulated the one from the 
other, and both from the engine. These wheels are 
gauged to run upon the overlapped portion of the 
signalrail. As this signal rail forms, excepting at the 
overlapped portion, a continuous line central.to the 
ordinary metals, it is evident one of the wheels affixed 
to the engine will always be upon it; whilst the other 
will, at certain points—viz., the points of division of 
the sections—be upon the overlapped portion of the 
section in advance. 

On the engine is an indicating trembling bell anda 
battery. One pole of the battery goes to earth by way 
of the engine. The other pole is connected to that 
wheel which traverses the continuous line formed by 
the signal rail. One side of the bell is connected to 
earth; the other side to that wheel which makes 
contact with the overlapping portion only of the signal 
rail. Thus, when a train arrives at the overlapped 
portion of the signal rail, whilst a train is in the 
section in advance, the battery current from the 
engine in advance will flow along the insulated signal 
rail to that part where it overlaps the section in its 
rear, and here the wheel in connection with the bell 
being in contact with it, it will pass through the bell 
to earth.. In passing it rings the bell, and moyes an 
indicator in the direction ‘train in front.’’ The 
signal having thus been received, the train in the rear 
pulls up as quickly as possible, taking care to be 
within the overlapping portion, otherwise the signal is 
not received. For the sake of giving early information 
to following trains, it is also necessary that, in pulling 
up, it should stand on. this portion, which is really the 
ending of the one and the beginning of another 
section. By the aid of an additional coil in circuit 
with the battery, the bell and indicator can be actuated 
not only by a train in advance, but also by one in the 
rear; that is, it registers the incoming current from 
the train in front, and the outgoing current to the 
train in the rear. There are thus three indications to 
the one side ‘train in front;’’ to the opposite side, 
‘‘train in rear;’’ and “bell ringing, but needie 
vertical, train in rear and in front.’’ 

By an application of a modified ‘* Morse’”’ printing 
instrument, a check is to be kept on the movement of 
the train; when it stops; when it starts; how long it 
stops ; what signals are received and when, with many 
others. Sir David even goes so far as to propose a 
miniature ‘‘ donkey engine’’ for the motive power in 
this arrangement, as it is probable the force of a 
spring would be exhausted before an engine had 
fulfilled its whole journey. Further, each guard is to 
have means of communicating with the driver; the 
passengers with the guard if requisite. Station agents 
are to be able to communicate by signal with trains 
in their sections, Junctions are to be worked by 
‘‘clerks’’ placed in offices into which the signal 
metals are led by wires, so that the entry of a train 
into the junction section may be ascertained at any 
moment; that thus certain trains may be stopped 
whilst others are brought on. In like manner trains 
are to be started from big stations, by clerks posted in 
an office for that purpose. The electric current ° 
received from a train in advance is to cut off the 
steam, and thus automatically aid in bringing the 
train to a standstill. Indeed, it is difficult to see the 
end of Sir Daniel’s invention, so vivid is his imagina- 
tion, and so enterprising his spirit. 

We are afraid Sir David Salomons will find very 
much more difficulty in bringing his idea into praztical © 
working than in designing it. Platelayers are not the 
sort of men to maintain good an insulated rail, and 
yet it is evident it must be entrusted to them; for we 
know how frequently sleepers haye to he replaced, 
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and how uncertain it is when this has to be done. 
But if, with all the experience of our telegraph engi- 
neers, Our ordinary telegraphs fail at times through 
the humidity of our atmosphere, how does Sir David 
think he will secure the insulation of his rail? True, 
he says it may be placed at the side of the train, or 
even overhead, but surely the former would be found 
but a slight improvement, and very inconvenient ; 
whilst, as regards the latter, we must admit our 
inability to see how it can be practically carried out. 
For such a scheme, the ‘four foot six’’ is the place, 
but in what condition the communication would be, 
and in what state the minds of the officials of the line 
would be during foggy weather, or during a thaw, can 
be but too well imagined by those experienced in such 
matters. Absence of signal is in this system held to 
be security. We fear it is a security which would in 
the end lead to danger. 

In part III. of his work, Sir David gives a somewhat 
lengthy list of disadvantages of the present system of 
signalling, some of which appear to us scarcely well 
considered. For instance, “the difficulty of dis- 
tinguishing colours when the eye is tired ’’—‘ the 
non-observance of signals by drunken, careless, or 
fatigued engine drivers’’—‘ colour blindness of the 
driver.’ Sir David should surely know that ‘ colour 
blindness ’’ is one of the most important points upon 
which candidates of all classes for railway employ are 
examined and tested. The difficulty of distinguishing 
colours when the eye is tired scarcely applies to men 


in the position of an engine driver; whilst judging | 
from our own experience no class of men, as a rule, | 


are more carefully observant of their duties, or sensible 
of their onerous character than engine drivers. How 
it is possible for Sir David’s inventions to reduce the 
dangers of landslips we are at a loss to see; nor can 
we agree with his conclusion that the system proposed 
by him would reduce the danger to which men are now 
exposed when working on the line; increase the 
dividends of the shareholder, and decrease the respon- 
sibility of the directors. It is a wild and Utopian 
idea, and has frequently been proposed before. 


Correspondence, 


ELECTRICAL PUZZLE. 


To the Editor of the Telegraphic Journal. 
Sir,—In your Journal of Feb. 15 is published a 
note from Henry C. Mance, regarding a formula for 
finding the combined resistance of the derived circuits 
forming a ‘‘bridge,’’ in which it is stated that this 
problem has been solved without the aid of ‘‘Kirchhoff’s 
laws,’’ in a paper communicated to the Royal Society 
in 1871. 

I take the liberty of cnclosing a communication 
from me, published in the Journal of the Telegraph, of 
January 1st, 1875, showing how this result is attained 
by a process original with me as far asI know. If it 
differs essentially from that alluded to by Mr. Mance, 
it may be of interest to your readers as that would be 
to me.—I am, &c. 

A. 8. Brown. 

Western Union Telegraph Company, 


Superintendent’s Office, 
New York, March 8, 1875. 


From the Journal of the Telegraph, January 1, 1875. 


The solutions of the problem of the combined 
resistance of bridge circuits, furnished by Messrs. 
Hamilton and d’Infreyille, are correct as published in 
the Journal. The London TriegrapHic JouRNAL also 
published the same solution of this problem. All of 
these are based on what are known as Kirchhoff’s laws. 
The same result, however, may be attained in another 
manner quite independent of Kirchhoff's laws. 


There are three paths for the current from A to B, 
Fig. 1. rst, through a andc; 2nd, through 8, e, andc; 
3rd, through b and d. If these paths can be arranged 


Fug. 4; 


go that each is independent of and separate from the 
others (as represented in Fig. 2), the question is re- 
duced to the simple one of finding the combined 
resistance of three conductors. 


Imagine the sections b and ¢ (Fig. 1), each split 
longitudinally into two conductors, and one of each 
connected, as shown in Fig. 2, to the ends of e. Call 
the two parts of c, w, and 2, and the two parts of b, y, 
and z. The combined resistance of w and x must 
equal c, and that of y and z must equal b ; from which 
the two following equations are obtained : 

W x 


wW+ ax 
eA oe h, 
— = b (2) 


Again, the potential at the point of junction of z 
and d must be the same as at the junction of y and e. 
To effect this the resistance y must bear the same 
proportion tozase+atod. This gives: 

Paeee 3) 
z d 

In the same manner the potential at the junctions 
of a with w and e with x being equal: 


Barges w 
fee. oe 


From these equations the following value of the 
unknown quantities w, x, y and z is obtained: 


= ¢ (1) 


w = 3818; 
cw = 4200 
Yy = 2300 
% = 1769,% 


By substituting these values in Fig. 2 it will be 
evident that the question is simply to determine the 
joint resistance of three circuits, i.e. : 


a+ w = 6818,4, 
Y +ée+%* = 7500 
Biot Go | = 5700,% 


and the result is 220518. 
A. 8. Brown. 


THe Eastern Extension, Australasia, and China 
Telegraph Company (Limited) have resolved to declare 
a final dividend of four shillings per share, making 
with the three interim dividends already paid, six and 
a half per cent for the year ending 31st December, 
1874, free of income tax, carrying forward to reserve 
£32,839, making a total reserve of £75,453. 
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Electrical Science in English and Foreign 
sournals, 


Comptes RendusHebdomadaires des Seances del’ Academie 
des Sciences. Vol. lxxx., No. 7. February 22, 1875. 


New Researches on the Manner of Intervention of 


é -Capillary Forces in Nutrition Phenomena.—M. 
Besceaele Ave merely give the title, as the article is 
medical and not telegraphic. ho 

On the Depth and Superposition of Magnetised 
Layers in Steel.—J. Jamin.—On December 30, 1872, 
and later, the author explained certain eifects of 
inverse and direct currents of different intensities 
upon the same magnet by assuming that the mag- 
netism only penetrates to a limited depth according 
to the strength of the current, and that the successive 
actions of the two currents (the first energetic and 
direct, the second weak and inverse) superpose two 
contrary magnetisations, the one deep, the other 
superticial. We only perceive the difference. As this 
conjecture has been contested, the following experi- 
ments, apparently of a decisive character, were under- 
taken. Into a steel tube, closed by two steel screw 
stoppers, was introduced a steel cylinder. The whole 
was magnetised in a coil by a current whose strength 
was progressively increased. Whilst weak it acted 
only on the tube, leaving the cylinder free as before ; 
but with a determined force the cylinder became 
slightly magnetised, the magnetism increasing with 
the current strength until it attained the same power 
as that of the tube. To confirm this, the cylinder 
was first saturated alone with a direct current, and 
then introduced into the tube; then the whole concern 
was submitted (in a coil) to an intense and gradually- 
increasing current. Whils% the current was weak, the 
cylinder preserved all its magnetism ; then, as the 
current strengthened, the cylinder slowly lost it, after- 
wards taking another of an inverse nature. There is 
always a moment in which the whole apparatus pos- 
sesgses no apparent magnetism, and cannot be mag- 
netised by an inverse current, whilst it is energetically 
magnetised by the direct current which has magnetised 
the cylinder. But if the cylinder and tube together 
are thus neutral, it is not in a natural condition ; 
for on separating the two portions, they have different 
magnetisms,—direct on the cylinder, inverse on the 
tube; they neutralise one another by super-position. 
This is what takes place in a single piece of steel 
‘when submitted to two contrary magnetisations. 


More direct methods of proof were instituted, con- 


‘sting in dissolving the exterior parts of the magnets 
in dilated sulphuric acid. The results M. J amin con- 
siders to be also conclusive, though the carrying out 
of the experiments was attended with great diffi - 
culties. 

ia No. 8. 

Contains no parers on electrical subjects. 
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Electro-Capillary Actions, and the Forces producing 
them.—M. Becquerel.—A thin platinum plate, full of 
a large number of small holes, is applied to each face 
of the permeable partition of an_electro-capillary 
Theso plates form the electrodes of the 
couples, inasmuch as they serve for conductors, being 
in contact with the damp sides of the partition. On 
the outer face of each of these plates wires of the 
same mejal are fastened, and, including a very sensi- 
tive galvanometer, form a closed circuit. The mag- 
netised needle is not deflected, a proof that all the 
electricity emitted under the reaction of the two 
liquids is transformed into an electro-capillary current 
without the intervention of a derived current—an 
effect contrary to that observed with voltaic currents 
iraversing liquids. ‘The conclusion to be deduced is, 


machine. 


| duces a chemical action equal to that reaction. 


that the electro-capillary current, resulting from the 
reaction of the two solutions upon one another, pro- 
Nu- 
merous experiments prove that the stronger the 
electromotive force the more marked will be the 
electro-capillary actions. 

On Determining the Quantity of Magnetism of a 
Magnet.—R. Blondlot.—Referring to M. Rothlauf’s 
discussion in 1861 (vide Annales de Poggendorf{), on 
Mr. Van Rees’s method of investigating magnetic 
depth in magnets from its power of generating in- 
duced currents, the author declares the theory faulty 
in two points, and continues—‘ It may be interesting 
to examine, from a theoretical point of view, Mr. Van 
Rees’s method; to seek out the exact signification of 
the numbers which it gives; and in particular to treat 
of one case where (though it be in general inexact) its 
application does not entail any appreciable error.’’ 
The method in question is to insert in a coil, whose 
wire forms a closed circuit through a galvanometer, a 
bar magnet, and then sharply to withdraw it to a great 
distance: the strength of the induced current becomes 
the measuring quantity. The lesson learnt from the 
paper (of too mathematical a character for our 
columns) is that ‘‘in along magnet the magnetism 
may be considered as accumulated in the neighbour- 
hood of the extremities; consequently, if we place 
the coil upon the middle part of such a magnet 
afterwards withdraw it (the middle part) to a great 
distance, the conditions of the theory are sensibly 
enacted. Whence it results that the quantity of the 
current may serve to measure the total magnetism of 
the half of a bar, provided that it be not too short ; 
that is to say, its distance should not be less than 8 to 
to centimetres. The current is also independent of 
the diameter of the coil, on condition that its diameter 
be a small fraction of the length of the bar.’’ : 

On the Magnetising Function of Tempered Steel. 
M. Bouty.—The magnetic moment of a needle may 
always be considered the product of two factors, one 
of which expresses the quantity of magnetism in the 
needle, or, if preferred, the strength of each pole,— 
whilst the other factor is equal to the distance of the 
two poles. The determination separately of these two 
distinct elements, and the study of the variation of 
each of them under changed magnetising conditions, 
occupied M. Bouty some time, and his investigations 
are still incomplete. 


No. 11. March 22, 1875. 


A New LElectro-Medical Galvanoscope.—J. Morin.— 
Consists of an ordinary two-branch electro-magnet, 
placed vertically, the breach being in the air. A mag- 
netic needle is suspended by one of its poles over the 
breach, through which it penetrates by means of a 
large hole. The lower free pole of the needle descends 
as far as the level of the lower part of the electro- 
magnet’s helices, between which it is able to oscillate. 
The needle is long enough to penetrate the breach to 
the height of its neutral point, thus nullifying at that 
spot all reciprocal action. On making a current cir- 
culate in the helices the two poles act in the same di- 
rection upon the free pole of the magnetic needle, 
causing it to be displaced towards one of the helices 
according to the direction of the current. This appa- 
ratus is said to answer the purpose for which it has 
been devised. 

On Magnetisation.—J. M. Gaugain.—A continuation 
of some former articles. 

No. 12. March 29, 1875. 

Contains no papers of interest to our electrical 

readers. 


Bulletino Telegrafico. Anno xi. January, 1875. 


This issue is entirely taken up with personal and 
other official matter. 
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LIGHTNING. 


Tuere are indications that we may anticipate 
severe ébectrical disturbances during the coming 
summer. The winter has been unusually long and 
severe. Abnormal weather has occurred over most 
parts of the globe. Reports of severe thunder- 
storms reach us from the Cape and the antipodes. 
Iixceptional conditions of this kind abroad usually 
presage similar conditions in ingland. ‘ Coming 
events cast their shadows before.” But whether 
the coming summer be above or below the average 
in lightning accidents, we are none the less bound 
to call attention to the fearful apathy and gross 
carelessness evinced in protecting buildings from 
atmospheric electrical discharges. 

During two severe storms in England, in June, 
1872, there were ten deaths and fifteen cases of 
injury to human beings; sixty houses struck, and 
fifteen burnt down; and twenty-three horses or 
cattle, and ninety-nine sheep, killed. ‘Those acci- 
dents that are not recorded are innumerable. In 
large towns damage to property is more frequent 
than destruction of human life, but in the open 
country destruction of life is perhaps more frequent 
than destruction of property, unless we except 


_ trees, which are ruined in thousands every year, 


and unfortunately—from their size and growth— 
the finest suffer. 

Lightning protection is therefore not only a ne- 
cessity, but itis a source of satisfaction and comfort. 
It is difficult to comprehend the reasons why it is 
not more largely adopted. It is not its inutility 
for the beneficial effect of lightning-conductors 
amongst our buildings and our shipping is incon- 
testible. Itis not its expense—for a house can be 
protected for a less sum of money than is required 
to bed out a parterre. It is not its difficulty—for 
any skilled workman or energetic landlord can do 
it with ease. 

Dr. Mann, the President of the Meteorological 
Society, has done good service in reading an ex- 


“haustive and able paper on the subject before the 


Society of Arts, and an admirable notice was given 
of it in the Zimes. Dr. Mann has supplemented 
this notice with an excellent letter to the leading 
journal on the precautions to be taken, especially 
with the tall zine tubes now so largely used for 
chimney-tops. Mr. Preece had previously called 
attention, in the 7imes, to the danger of chimneys, 
lined as they are with soot, filled with ascending 
currents of heated air and smoke, and terminated 


In grates, acting as lightning-conductors. If all 
such chimney-pots be connected with the water- 
pipes by galvanised iron ropes, and if all these 
pipes make good earth, a house is as safe from 
lightning as a collier in a mine. 

All lightning-protectors should be constructed on 
proper scientific principles, and we have published 
in our columns many valuable papers on the sub- 
ject. The great desiderata to be urged are—the 
employment of perfectly continuous metallic ropes 
or rods, the use of good earths, and the termination 
of the conductors in the air in points. A great 
fact to be remembered is, that joints, and earths, 
and points deteriorate, and lose their efficiency: 
they therefore require frequent examination and 
frequent renewal. lightning-conductors require 
annual inspection and careful overhauling. 

It is needless to point out to telegraphists the 
necessity of a good earth, for they all know that 
their circuits are unworkable without them ; but 
it is lamentable to see the condition of the earths 
to the lightning-protectors of the steeples of some 
of our cathedrals and churches. The splendid new 
spire of Llandaff cathedral is positively in a dan- 
gerous condition from this cause. Nine out of 
every ten churches are in the same condition. 
Earth-wires are plunged into the interior of cis- 
terns ; they are leaded into stones ; they are bedded 
in dry sand. One was carefully put into a glass 
bottle buried in the dry earth ; another was coiled 
carefully into the interior of a wooden pail, in the 
basement floor of the house it was meant to protect. 
Kivery case of the inefficiency of lightning-protectors 
that has been examined has been proved to be due 
to the existence of such gross ignorance of the 
commonest principles of electrical science as is 
evidenced by the above cases. 

The country is now overrun with telegraphs. 
Telegraphists are to be found everywhere. There a 
is no difficulty in securing the advice and assistance 
of skilled men, and our churchwardens and church 
dignitaries would do well to call such experience to 
their aid. It is better to lock the stable door before 
the steed is stolen. 


Posr-Orriczk TELEGRAPHS.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
week ended the rst May, 1875, and during the cor- 
responding week of 1874 :—1875, 394,518; 1874, 
377,849; increase in the week of 1875 on that of 1874, 
16,669.—-Week ended 8th May, 1875, and correspond- 
ing week of 1874:—1875, 402,502; 1874, 375,870; 
increase in the week of 1875 on that of 1874, 26,632. 

THe Manager of the Direct Spanish Telegraph 
Company, Limited, informs us that the average time 
occupied in the transmission of telegrams between 


| Madrid and England, via Santander, during April, was 


2 hours and 57 minutes (including transmission over 
Spanish land-lines). 


Toye 
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CENTRAL TELEGRAPH STATIONS. 
Tux great commercisl capitals of the world, London 
and New York, have, within a very short period, 
been provided with Central Telegraph Offices which 
for extent and completeness are unequalled else- 
where. ‘The Central Telegraph Station in St. 
Martin’s-le-Grand, and the new offices of the 
Western Union Telegraph Company in Broadway, 
New York, may be regarded as evidences of an 
amount of progress such as has attended few insti- 
tutions in our time. Less thaa thirty years ago 
the “system ” of the late lectric Telegraph Com- 
pany—or, to speak more correctly, the telegraphic 
system of the United Kingdom—consisted of a line 
to Nine Elms, and a small office at 334, Strand. 
Similarly, in 1846, a single wire was erected to an 
obscure office beneath the express offices at No. 16, 
Wall Street, New York, and two wires from Wash- 
ington terminated in a small room over tle Ferry- 
house in Jersey city, where three clerks easily—and 
not very continuously—performed the whole tele- 
graphic business of the city of New York. We 
need not trace the progress of the Electric Tele 
graph Company eastwards untilit acquired extensive 
offices,—first, in Founders’ Court, Lothbury, and 
subsequently in Telegraph Street, Moorgate Street. 
Nor need we do more than simply mention the 
British and Irish Magnetic Telegraph Company, 
with its offices in Threadneedle Street, and the 
United Kingdom Telegraph Company, located in 
Gresham House. All three were eventually housed 
in the premises built by the Electric Company in 
Telegraph Street, and thence the next move was to 
the new Post-Office in St. Martin’s-le-Grand. This 
event occurred on the 17th of January, 1874; and 
little more than a year afterwards—viz., on the 1st 
of February last—the Great American Telegraph 
Company moved to its new premises in Broadway, 
New York. 

The American structure has been erected at a 
cost of more than two million dollars, and a consi- 
derable portion of this amount has been subscribed 
in Kngland—chiefly in London, we believe. It is 
built of brick and granite, in what, with some lati- 
tude, may be designated as the French Renaissance 
style, the main idea in its construction being to re- 
duce in appearance—by the proportions and the 
arrangement of the details—the great height of the 
pbuilding, as compared with its width or front. The 
building is said to be fire-proof throughout, wood 
having only been used for the doors, window-sashes, 
and the wainscoting. Most people are familiar with 
the appearance of our new Post-Office buildings in 
St. Martin’s-le-Grand. Many regard them as being 
wholly devoted to telegraph purposes ; but it should 
be explained that only the top floor, the basement, 
and one or tivo rooms on the intervening floors are 
so occupied. The building of the Western Union 
Telegraph Company, in New York, extends to the 
height of no fewer than ten separate floors, and is 
mainly occupied by the various offices of the Com- 
pany; but it is with the operating rooms, situated 
on the seventh floor, justas itis with the instrument 
galleries in St. Martin’s-le-Grand, that we are 
mainly concerned in speaking of both as central 
telegraph stations. The American room is 145 ft. 
long, 70 ft. wide, and 23 ft. high, or about the size 
of the central gallery in St. Martin’s-le-Grand. 


forming a space somewhat resembling the letter H, 
has a superficial area of not less than 20,000 feet ; 
so that the American room is not much more than 
half the size of our own. The instrument tables 
do not extend to more than 500 ft. in length in New 
York, while those at St. Martin’s-le-Grand extend 
to 2800 {t., or more than }a mile. In America, 
where the system of “sound” telegraphy prevails 
to a large extent, the tables are cut into short 
lengths, each separated into four compartments, so 
as to isolate the operators from each other and to 
confine the scund as much as possible. Here, 
owing to the variety of systems employed and the 
extensive use of automatic instruments, the tables 
are of considerable length, and are open through- 
out. In the Western Union Company's new office 
less than 200 instruments of all kinds are employed, 
including 149 Morse instruments, 15 sets of duplex 
apparatus, and 6 of Phelps’s printing instruments. 
In St. Martin’s-le-Grand the total number of in- 
struments exceeds 450, and includes 195 Morse 
printers, 122 single needle instruments, 65 sets of 
duplex apparatus, 53 sets of Wheatstone’s automatic 
instruments, and 18 of other sorts. The switch or 
test board of the American office is arranged for the 
distribution of 300 wires; that in our own Post- 
Office building is arranged to accommodate 800 cir- 
cuits, and if need be the provision can be extended 
to 1000 lines without difficulty. Batteries, which 
are to the telegraph what the boiler is to the loco- 
motive, are always an object of anxiety in planning 
a large telegraph office. They cannot well be situ- 
ated in the instrument room on account of their 
peculiar construction and their continual wants, and 
yet they should not be too far away from it. In 
this respect the New York Office, where the bat- 
teries are stored in a room immediately underneath 
the operating room, has a decided advantage over 
the London Office, where several floors intervene 
between the instrument galleries and the battery 
room. In extent, however, the two departments 
are as widely different as are the arrangements in 
the respective instrument rooms. In the Western 
Union Company’s Office provision is only made for 
a maximum power of less than 17,000 cells, while 
the number of cells actually in use does not exceed 
7000. At St. Martin’s-le-Grand 50,000 cells can 
readily be accommodated in the large room in the 
basement of the building set apart as a battery 
store, while at the preseut moment not fewer than 
23,000 cells are actually in use. Not far short of 
2 miles of shelving have been constructed in this 
room for the reception of batteries, and a perfect 
avalanche of wires descends from the instrument 
galleries above, in order to transmit the motive 
power to the 450 instruments, whose wants are as 
numerous as they are varied and unceasing. In- 
cluding these cattery connections, and other connec- 
tions between different points in the instrument 
galleries, not less than 260 miles of gutta-percha 


/covered wire are buried under the floors cf the 


building in St. Martin’s-le-Grand. 

We have been struck with the small extent of the 
pneumatic system in the great Telegraph-oflice of 
‘New York. Apparently the system is confined to 
the building itself, and does not extend beyond the 
receiving and delivery departments. A single 
20-horse power engine 1s all the motive power re- 


‘quired in connection with this department, the 


This gallery, supplemented by the side wings, and remaining machinery—situated in the basement of 
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she building—being required in connection with the 
elevators, and for heating purposes. The pneumatic 
system at St. Martin’s-le-Grand is one of the great 
features of the building. No fewer than twenty-five 
separate tubes communicate with out-stations in the 
Metropolitan district, ranging from I'enchurch 
Street and Tower Hill in the east, to Temple Bar 
and Charing Cross in the west. These tubes ex- 
tend to a length of nearly 18 miles, and are worked 
outwards by pressure and inwards by vacuum. 
addition to these outlying tubes there are twelve 
tubes within the building itself, used for blowing 
messages between one part of the instrument galle- 
ries and another. So rapidly is this effected that 
an average of four seconds only is occupied by the 
“carrier” in making the journey across the room, or 
from one wing to another, as the case may be. The 
motive power by which the tubes are worked exists 
in the basement of the building, in the shape of 
three steam-engines, each of 50-horse power. ‘I'wo 
of these are constantly employed in pumping air 
into, or sucking it out of, huge mains carried up the 
outer walls of the building, and connected with the 
tubes upstairs. The third is at rest, ready for any 
emergency, or to take the place of that whose turn 
for rest next comes round. The engine-room re- 
sembles nothing so much as the hold of a great 
steam-ship, and, from the peculiarly interesting 
character of the machinery, it is a great source of 
attraction to the numerous visitors to the Central 
Telegraph Office. Tour boilers, each of 50-horse 
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power, and fitted with Vigars’s patent stokers, oc- 
cupy a corresponding position of the basement to 
that occupied by the engines ; and an Artesian well 
is in process of sinking, which, it is hoped, will 
supply not only the boilers, but the whole of the 
building, with water. 

It only remains to notice the personnel of the two 
great telegraph offices of the world, and to sum up 
the amount of business transacted in each. Jess 
than 300 persons, including 75 female clerks, are 
employed by the Western Union Company in its 
central office in New York, and the average number 
of messages disposed of daiiy, exclusive of news 
messages, is stated to be 24,000. Allowing for the 
news service, which is stated to amount to about 
go,000 words daily, an average of 27,000 messages 
iu day would be attained. Here, in London, as 
many aS 1200 persons, including 700 females, are 
employed in the Central Telegraph Station. The 
number of ordinary commercial messages dealt with 
in a day, allowing for such as have to be re- 
transmitted—.e., received on one wire and sent out 
on another—is upwards of 50,000, and taking the 
news service, exclusive of special wires, at 500,000 
words a day, which is a fair average. during the 
Parliamentary Session a total of more than 70,000 
average messages would be reached. The news 
service is a feature to which very special importance 
is attached at our Central Telegraph Station. Spe- 
cial wires, known as the ‘ xpress Circuits,” are 
set apart for the service, and the Wheatstone 
system—which, while it economises the wires, 
largely increases the Staff—is almost exclusively 
employed. At night, when the great bulk of the 
news work comes in, as many as forty wires are 
exclusively occupied in the transmission of matter 
for the Press throughout the United Kingdom, 
Nineteen of these wires are leased out to certain 
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Ireland. The remaining twenty-one are worked to 
the principal towns of the kingdom, and, taking 
their united capacity, it would be found that—on a 
fairly busy night—as many as half a million of 
words, equal to 250 closely-printed columns of the 
Limes, would be disposed of. Besides the clerks 
employed at the newspaper oflices in working the 
special wires, as many as 200 clerks are employed 
each night at the Central Telegraph Station between 
8 p.mw.—when the female Staff leaves duty—and 
midnight, when the bulk of the news work has 
generally been disposed of. From midnight until 
2 A.M. more than 100 clerks are usually employed ; 
and at no time of the night is the number less 
than 70. Scarcely, indeed, has the night service of 
news been completed when the morning service 
begins, and it would be almost impossible to select 
any hour out of the twenty-four when Press matter 
—cither in the shape of markets, exchanges, or 
general news, Reuter, sporting, or Parliamentary— 
is not passing over the wires. 

If the telegraphic system is not yet perfect, it 
will be granted, at least, that its development thus 
far has been singularly rapid, and thereis, perhaps, 
no better evidence of this than in the great central 
offices of London and New York. After all, these 
immense establishments are but the growth of little 
more than a quarter of a century ; for, as we have 
seen, it is less than thirty years since a small room 
in West Strand and another in Wall Street repre- 
sented the head-quarters of the telegraph systems 
of the Old World and the New. 


THE VOLTAIC BATTERY. 
A CoursE oF Srx LEcruREs, 
By Dr. JOHN HALL GLADSTONH, F.R.S., 


Fullerian Professor of Chemistry, Royal Institution. 


DELIVERED AT THE Roya INSTITUTION OF GREAT 
Briratn.—CuHRistMas, 1874-5. 


Lecture V. 
TuroucH the kindness of Prof. Adams, Prof, Arm- 
strong, Mr. Murray, and other friends, there 
have been lent to me various original forms of gal- 
vanic batteries. Some of these 1 introduced in my. 
last lecture, but there were others which I could 
not refer to then; and I have thought it well, there- 
fore, to haye them put together and placed in the 
ante-room, upon the table there. You will be inte- 
rested in looking at them after the lecture. There is, 
however, one old instrument which I have not put in 
the ante-room, but have broughtupon the table here, 
and that is this rough-looking electrical apparatus. 
Now there is not much to admire in its appearance ; 
its interest consists in its history. This is the very 
electrical machine which Faraday made with his 
own hands when he was apprenticed to a book- 
binder. You may recollect that he was born of 
honest, good, but very poor parents, and that he 
was apprenticed early in life. He read some of the © 
books which his master bound or sold, and among 
them was a copy of the *‘ Encyclopedia Britannica.” 
He read the article “‘ Electricity ” in it, and this 
vaye him a great desire to have an electrical ma- 
chine of his own. Of course, as to buying one, 
that was out of the question, and so he thought he 


provincial newspapers in Nngland, Scotland, and | 


would make one if he could, And, as I find by the 
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papers of Sir James South which I have been quite 
recently looking over, he procured, first of all, a 
couple of glass vials, for which he gave the amount 
of sevenpence, and tried to make an electrical ma- 
chine with them, but failed. He then thought that 
he must have a real glass cylinder, but even at 
glass-house price this would cost 4s. 6d.—and how 
was he to get 4s. 6d.? The summit of his ambition 
was at that time to get a glass cylinder. Well, at 
last he saved up 2s., and induced his master, Mr. 
Riebau, to advance him the other as. 6d., to be 
taken off his wages as time went on. Then he 
went and bought this cylinder, and he and his 
father and brother set to work upon it. His father 
was a journeyman blacksmith, and he made the 
iron axle that you see there, and passed it through. 
It is fastened on with corks rather cleverly. And 
then I’araday dissolved some sealing-wax, which, 
he said afterwards, was the first chemical experi- 
ment he ever performed; and here is the result. 
You see the sealing-wax with which he insulated 
the cylinder from the cork. After having placed 
the sealing-wax—perhaps not very artistically 
inside, he covered over the ends of the cylinder 
with sealing-wax, in order to hide the imperfections 
of his workmanship. Then as to the stand. There 
happened to be in his master’s cellar an old broken 
mahogany table, and Faraday got hold of this, cut 
it into pieces, and made this stand and supports: 
while a few pence were given to some one to turn the 
other necessary portions of the apparatus. A piece 
of silk was obtained, and this rubber was made, 
and then his brother formed this simple but very 
effective spring—a brass spring, which keeps the 
rubber pressing against the cylinder. This prime 
conductor was also made, which is, as you see, of 
very simple materials. Unfortunately, it is incom- 
plete ; it ought to have a glass stand, but that has 
disappeared, and so it has been rigged up with this 
sort of jury-stand at present, in order that it may 
be in its right position. Then with a handle, which 
has also disappeared, he was able to turn this cy- 
linder round, and produce sparks and the ordinary 
phenomena of frictional electricity. Here is an 
iron clamp, made by his father I have no doubt, by 
which this machine might be fastened to a table. I 
thought this would be interesting to you, not only 
from its connection with the great Prof. Faraday, 
but also because some of you might like to make 
your own apparatus; and here you have before 
you an example from one of tht® greatest philoso- 
phers. 

I do not want to say much about frictional elec- 
tricity, for we are talking about electricity of another 
kind ; but all these electricities are linked together. 
They are a brotherhood or sisterhood of forces, or. 
rather, they are the same force manifesting itself 
in different forms. Trictional electricity will give 
us, as you know, a spark; and as I have brought 
here a very old and very venerable instrument, I 
have also brought one of the latest novelties in 
electricity. [Exhibiting an American electrical 
torch.| By moving this knob I can separate these 
two discs, and in doing so I can produce electricity 
which manifests itself by a spark. The spark 
ought to appear in this little cup and ignite the 
gas. [A jet of gas was ignited several times by 
the use of the electrical torch.| That pretty little 
contrivance illustrates the fact that the force is 
produced by two opposing plates, and by just sepa- 


rating them we are able to get the manifestation of 
electricity. 

Here we have an apparatus—one which is em- 
ployed for practical purposes—in which two metals 
are joined together, as in the voltaic pile ; but there 
is no chemical action. They are simply heated at 
their point of junction. There is a gas flame im- 
pinging on the junction of these sets of two metals. 
The heat acts the same part as the chemical force ; 
it keeps up an electrical difference between the hot 
and the cold ends, thus allowing of the formation 
of a current, and I dare say we shall be able to see 
that it will deflect this magnetic needle just as one 
of our galvanic cells did. There goes the needle ; 
it flies off just as it would if this apparatus had 
been a voltaic battery. 

Now we can produce electricity also by other 
means, and one of those most frequently employed 
is the rotation of magnets. You know very well 
that a galvanic battery will make a magnet. You 
have seen that on a large scale. On the large 
magnet of this Institution we were able to hold 
very large weights, to build up our bridge of nails, 
and to make iron filings go into all those beautiful 
lines of force between the poles which were shown 
in the first lecture. Well, if we take a magnet we 
are able from it to produce electricity again,—in 
fact, an electric current. Many pieces of apparatus 
have been arranged with that view; but the one I 
have upon the table is called Gramme’s machine. 
It consists of two sets of magnets, but they are 
joined together by iron bars, so that, in point of 
fact, the two north poles are joined, and the bar 
becomes the north pole of the magnet. ‘The lower 
ones become the south pole of the magnet. Be- 
tween these there is an endless coil of wire twisted 
round and round certain little bars. These little 
bars communicate with the axle, and if I set it 
rotating I can get, through this magnet, currents 
formed in these wires. The current is reversed 
from the one side of the wires to the other side, so 
that the one side becomes north and the other 
south ; but it passes gradually from north to south, 
and the two sides are constantly in opposite condi- 
tions. We are able to collect the power by means 
of these little bars of copper, and carry it off as a 
stream wherever we please. I will just carry it to 
this large bell. [An electric bell was rung by 
means of the Gramme current.| This Gramme’s 
machine will produce a spark. The spark is ex- 
tremely feeble, and I will not attempt to show it to 
you all. It can be seen by those who are near at 
hand. ‘This is only a model of the Gramme’s ma- 
chine as now manufactured. ‘To Sir Charles 
Wheatstone and Mr. Sabine I am indebted for 
this. The electric ight which is exhibited on the 
top of the Houses of Parliament during the Session 
is ignited by means of a Gramme’s machine, and 
they are being prepared now very considerably for 
electrotyping purposes. I speak.of this magneto- 
electric apparatus more especially, because the 
current we obtain by means of it is very like the 
voltaic current. It is not a succession of sparks, 
but a continuous flow, so that from a magnet we 
get a current which is almost identical with the 
current which we get from the voltaic battery. 

You will see that in these illustrations which I 
have given you we have a contact of two bodies. 
In the electrical machine, the mechanical motion 
by which we separate them is converted into the 
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electrical force. In the apparatus which I showed | or a hundred, or a thousand cells, 


you just now it is heat which keeps up the force. 
in Gramme’s machine we have magnetism and me- 
chanical action producing and sustaining the force. 
In the galvanic battery we have chemical force 
initiating it, or, at any rate, keeping it up. In all 
these cases, therefore, we have various forces which 
produce very much the same effects. We can pro- 
duce a spark; we can produce a shock to the 
nervous system; and we can produce light, heat, 
chemical decomposition, and so on, by these various 
means. Ido not say that all these forces are fden- 
tical, but they are all—as I said just now—sisters ; 
they are all related closely one to the other; they 
are forms of force which are convertible one into 
the other. The quantity of force does not change, 
but the form of the force does change, and we may 
imagine that they are modifications of the first 
prime force, whatever that may be. Whether we 
shall ever know more about this prime force I do 
not know, or whether we should simply consider it 
as the manifestation of the will of that Great Spirit 
who is near us all, and “in whom we live and move 
and have our being.” 

But there is a difference between the electricity 
we get from the machine, or the electricity we get 
from this thermal apparatus, and the electricity we 
get from our voltaic batteries. No doubt they 
differ from one another ; but then the electricity we 
get from a galvanic battery is not always the same. 
We can produce either a very slow, quiet, strong 
action, or a sudden brisk action, from the galvanic 
battery. Here is a Grove battery. At present it 
is arranged in such a way that there is a platinum 
plate, then there is the zine joined with another 
platinum, and so on. So that it goes alternately 
zine, platinum, zinc, platinum, and the power accu- 
mulates as it goes on through the liquid in this 
way. Thus we get a voltaic battery of great 
power, and we can so arrange ten cells, or a hun- 
dred cells if we please; or we can arrange—as in 
the large battery of Davy, or that of Mr. De la Rue 
—a thousand cells one after the other, and in this 
way we can get an accumulation of power. I will 
not go into the mathematics of the question now ; 
but, at any rate, it does happen that we are able to 
pile up this electromotive force from these different 
cells in such a way that we get what is called an 
‘intensity’ arrangement. We get an exceedingly 
powerful forward action, and this “intensity” is 
capable of overcoming serious resistance by going 
through long spaces of water, bad conducting 
earth, or coke, or anything of that sort, and by 
{lying across air in sparks; so that it resembles 
more the electricity that we get from the frictional 
machine, or the electricity with which Nature fur- 
nishes us. in that great electrical machine—the 
thunder-cloud. J am not going into the physical 
part of the question. I believe Prof. 'l'yndall in- 
tends to exhibit some of these things which are 
upon the table now, and to enter more fully into 
the matter, in the course which he has announced. 
But I should like just to draw your attention to 
this—that we can have this electricity in different 
ce nditions even in the battery; that we can arrange 
it, as I said just now, accumulating the force so as 
to get what we call “intensity,” and to get this 
powerful spark; or, on the other hand, we may 
airange it so as to produce “ quantity.” If we take 


a baitery like this,—if we were to take two, or ten, | 


about 1 inch (2°54 ¢.m.) of the cork. 


; and join the pla- 
tinum to the platinum, and join the zine to the 
zinc, we should get only the same effect as from an 
immensely large zinc plate and an immensely large 
platinum plate, like the large cell which I put 
before you in the first lecture. We should get an 
immense quantity, but little intensity. The elec- 
tricity would not pass over any space, or any great 
resistance, and yet the quantity would be enormous. 
We could do a great deal of electrotyping with it, 
for instance, and the quantity of electricity we get 
from this arrangement—even from such a small 
Grove’s cell—is enormous. I have on the table, 
exhibiting itself quietly, a larger quantity of elec- 
tricity, I believe, than is displayed in a thunder- 
storm, and yet it is perfectly under our management 
here, and I have not the slightest hesitation in 
handling it. But if this power were disposed in 
another way, and, instead of appéaring as electricity 
of quantity, it was flowing as electricity of tension, 
I should be afraid to take hold of the wires. 
(To be continued.) 


EXPERIMENTS TO ASCERTAIN 
THE CAUSE OF STRATIFICATION IN 
ELECTRICAL DISCHARGES IN VACUO.* 


By WARREN DE LA RUE, HUGO W. MULLER, and 
WILLIAM SPOTTISWOODE. 


Some resulis obtained in working with a chloride 
of silver battery of 1080 cells, in connection with 
vacuum-tubes, appear to be of sufficient interest to 
induce us to communicate them to the Society, in 
anticipation of the more detailed account of an in- 
vestigation which is now being prosecuted, and 
which it is intended to continue shortly with a bat- 
tery of 5000 cells, and possibly with a far greater 
number. 

The battery used up till now consists of 1080 
cells, each being formed of a glass tube 6 inches 
(15°23 c.m.) long and { of an inch (1’9 ¢.m ) internal 
diameter : these are closed with a vulcanised rubber 
stopper (cork), perforated excentrically to permit 
the insertion of a zinc rod, carefully amalgamated, 
vs (0°48 ¢.m.) of an inch in diameter, and 4°5 inches 
(11°43 c.m.) long. The other element consists of a 
flattened silver wire, passing by the side of the 
cork to the bottom of the tube, and covered—at the 
upper part above the chloride of silver, and until it 
passes the stopper—with thin sheet gutta-percha, 
for insulation, and to protect it from the action of 
the sulphur in the vulcanised corks: these wires 
are ,'; of aninch (o'16 ¢.m.) broad and 8 inches 
(20°32 c.m.) long. In the bottom of the tube is 
placed 225°25 grains (14°59 grms.) chloride of silver 
in powder—this constitutes the electrolyte ; above 
the chloride of silver is poured a solution of com- 
mon salt, containing 25 grms. chloride of sodium to 
i litre (1752 grains to 1 gallon) of water, to within 
The connec- 
tion between adjoining cells is made by passing a 
short piece of india-rubber tube over the zinc rod 
of one cell, and drawing the silver wire of the next 
cell through it so as to press against the zinc. The 
closing of the cells by means of a cork prevents the 
evaporation of water, and not only avoids this 
serious inconvenience, but also contributes to the 
effectiveness of the insulation. The tubes are 
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grouped in twenties, in a sort of test-tube rack, | 
having four short ebonite feet, and the whole placed 
in a cabinet 2 ft. 7 ins. (78°74 ¢.m.) high, 2 ft. 7 ins. 
wide, and 2 ft. 7 ins. deep, the top being covered 
with ebonite to facilitate working with the appa- 
ratus, which is thus placed on it as an insulated 
table. 

The electromotive force of the battery, as com- 
pared with a Daniell’s (gravity) battery, was found 
to be as 1°03 to 1,* its internal resistance 70 ohms 
per cell; and it evolved o*214 ¢.c. (O'0131 cub. in.) 
mixed gas per minute when passed through a mix- 
ture of x volume of sulphuric acid and 8 volumes 
of water, in a voltameter having a resistance of 
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11 ohms. ‘he striking-distance of 1080 element 
between copper wire terminals, one turned to a 
point, the other to a flat surface, in air, is 5}, inch 
(o'096 m.m ) to 35 inch (o'r mm.). Lhe greatest 
distance through which the battery current would 


pass continuously in vacuo was 12 inches (30°48 c.m.) 
between the terminals in a carbonic acid residual 
vacuum. This battery has been working since the 
early part of November, 1874, with practically a 
constant electromotive force. 

Besides 2000 more Cells like those just described, 
we are putting together 2000 cells with the chloride 
of silver in the form of rods, which are cast on the 
flattened silver wires, as in a battery described by 
De la Rue and Miller,+ but in other respects simi- 
lar to the battery above described, the glass tubes 
being, however, somewhat larger in diameter: the 
rods of chloride of silver are enclosed in tubes open 
at the top and bottom, and formed of vegetable 
parchment, the object of these vegetable parchment 
cases being to prevent contact between the zinc and 
chloride of silver rods. The internal resistance of 
batteries so constructed is only from 2 to 3 ohms 
per cell, according to the distance of the zinc and 
chloride of silver rods, and they evolve from 3 to 
4'5 ¢.c. (0°18 to 0:27 cub. inch) per minute, in a 
voltameter having a resistance of 11 ohms. Their 


action is remarkably constant. 
(To be continued). 


Srotes, 
THe J’araday has succeeded in recovering the 
Direct United States cable, and exchanging signals 
with Ireland. No official announcement has been 
made, and consequently there has been a good deal 
of movement in Atlantic Telegraph shares. It is 
much to be regretted that information so important 
to the public should not be issued, and some autho- 
ritative announcement made. 


Ata meeting of the Great Northern Telegraph 
Company, at Copenhagen, on the 28th ult., the 
total dividend for the year was announced as being 
at the rate of 7 per cent, and £12,114 14s. 1d. was 
added to the reserve fund. 


The directors of the German Union Telegraph 
and ‘Trust Company have issued their Report for 


* Compared with a Daniell’s battery, in which the zine is im- 
mersel in dilute sulphuric acid in a porous cell, its electromotive 
feree is about 3 per cent less than the Daniell, 
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the yeax ending the ist of May last. he available 
balance arnounts to £12,096 3s. 7d., out of which 
an interim dividend of 5s. gd. per share was distri- 
buted in January last, and a further payment is 
now recommended of 7s. per share, making a total 
distribution of 12s. gd. per share, or at the rate of 
£6 73. 6d. per cent per annum. 


A meeting of the Eastern Telegraph Company is 
‘summoned for the purpose of sanctioning the acqui- 
sition of a convention with the Italian Government 
respecting a telegraph cable between the Island of 
Sardinia and the Italian continent. 


An interesting experiment has just been carried 
out at the Indo-Kuropean Company’s Office, in 
Telegraph Street, in order to test the accuracy of a 
new chronometer, made by Messrs. Barraud and 
Lund, of Cornhill, which was carried out by Capt. 
Sartorius to Teheran. The line was joined through 
to Teheran, and time signals sent, thus enabling 
Teheran to receive Greenwich mean time. The 
result of the trial, which was most successful, 
showed that the watch was slow by two seconds. 


It is with regret we notice the sudden death of 
Admiral Sherard Osborn, 0.B., who for many years 
was the Managing Director of the Telegraph Con- 
struction and Maintenance Company. To his 
administrative capacity and his business talents 
a great amount of the success of that Company 
must be due. He had retired from the manage- 
ment of that Company some short time since to 
resume his naval career. It was during his ma- 
nagement and under his direction that the greatest 
works were carried out. 


Recently a man fell from the roof of the Pomona 
Gardens, near Manchester; and fortunately for him 
his fall was broken by the telegraph wires on the 
Bridgewater Canal, otherwise he must have been 
killed, or at all events lamed for life. 


An interesting question came before the Queen’s 
Bench as to the rights of employés in the telegraph 
department of railway companies to compensation 
under the Telegraph Act, 1868. That statute, which 
enabled the Postmaster-General to acquire, work, 
and maintain electric telegraphs, authorised him to 
purchase the undertakings of different companies, 
and the 8th section of it provided for the compen- 
sation of officers or clerks of the companies and 
undertakings so taken over by the gift of an ap- 
pointment of equal value, or where no appointment 
was made by the award of an annuity. In the case 
before the Court the applicant had been in the em- 
ployment of the Hlectric and International Com- 
pany, and at the same time held the post of 
telegraph superintendent of two railway companics 


“May 13, 1575.) 


eS aS 


In respect of his claim for loss of employment 
under the Electric, his right to compensation was 
admitted, but the Postmaster-General disputed any 
liability in respect of the other employment, and the 
application was for a mandamus to isste from the 
Queen's Bench to the Postmaster-General to assess 
the compensation in respect of these losses of ser- 
vices. ‘Lhe Court refused the application on the 
ground that there was an obvious distinction be- 
tween the telegraph clerks of telegraph companies 
and those of railway companies, and that there was 
no provision in the Act for compensating the rail- 
way officials. The distinction lay in the fact that 
as the telegraph companies were constituted solely 
for the purpose of sending the messages of the 
public, the taking over of these undertakings prac- 
tically extinguished the companies, and that there- 
fore it was only fair that clerks who had been 
employed by them should be provided with some 
other occupation or receive money compensation 
for their loss of service. With the railway com- 
panies this was different. The wires and posts 
remained the property of the companies ; they still 
used and worked them for their own purposes and 
to manage their own traffic; and so their clerks 
were not necessarily deprived of employment by the 
operation of the Act. 


One of our young men, of a statistical turn of 
mind, has discovered, by a careful computation, that 
if we estimate that each of the sixty young ladies 
in the City department wears on an average twenty 
hairpins (and for a very curly headed one this is a 
fearfully small allowance), it would require 600 feet 
of No. 20 steel wire to equip the whole force,— 
enough to build an average amateur telegraph line. 
An ordinary hairpin picked up in the elevator gave 
a measured resistance of o°002 ohms. As the mag. 
netic attraction is in all cases inversely as the 
square of the resistance, it would appear—from 
theoretical considerations—that the ladies wearing 
the fewest hairpins would be the must attractive ; 
but experience fails to confirm the absolute infalli- 
bility of this law, as many singular anomalies 
present themselves. A long series of careful obser- 
vations upon curly-headed girls have fully verified 
the truth of Dub’s law, that “ the attraction is pro- 
portionate to the square of the number of convolu- 
tions,” and this fact has served to restore that 
confidence in the result of scientific study which 
had previously been in some measure dispelled.— 
The Telegrapher. 


Trial is to be made at Portsmouth of a system of 
signalling by bugle, which has been introduced by 
Capt. Bamber, Koyal Marines, for use in fogs or at 
hight when no signal lantern is available, Tile 
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plan consists mainly in an adaptation of Morse’s 
telegraphic alphabet to bugle calls, the “long” and 
“short” being represented by different notes. 


Students’ Column. 


Resistances and their Measurement. By H. RB. 
KeEmMreE. 
(Continued from vol. ii., p. 396.) 

XVI. The Measurement of Resistances by Poten- 
tial.—There are two ways of measuring resistances 
by potential :—1st, by noting the potentials at tivo 
or more points in a known resistance with which 
the unknown resistance is in connection, and by 
calculation, from the potentials so obtained and the 
known resistance, deducing the value requiced. 
Also by measuring the potential of a battery which 
is shunted with the unknown resistance, and then 
reproducing this potential by an adjustable resist- 
ance used in the place of the unknown resistance. 
2nd, by noting the rate at which a charged con- 
denser, of a known capacity, discharges itself 
through the unknown resistance, and calculating the 
result from a formula. 


Fig 27 


If we connect a battery to a resistance, R+4, as 
shown by Fig. 27, the potential of the battery falls 
regularly along the resistance, being full at a and 
zero atc. The same would be the case if ¢ and d 
were connected together instead of being put to 
earth. By similar triangles— 

V3ui:; R22, 

or— 

ant is ; 

Mie 

V being the potential at a, and v the potential at b. 
So that, if R is a known resistance, we can—by 
noting the potentials at @ and b—determine the 
value of x. 

Tne potentials are best measured by means of a 
condenser. ‘To do this we should join up our con- 
denser and galvanometer as shown by Fig. 24, 
which we have before given, the only difference 
being that the terminals which are represented as 
being in connection with a battery would, instead 
thereof, be connected to the points a and d or ¢ for 
determining V, and to )} and d or e¢ for deter- 
mining v. The condenser discharges in the two 
cases give Vand v, Thus, for example, if R were 
1000 ohms, and V were 300° and v 200°, then— 

200° 
300°— 200° 
If be were a portion of a cable making full earth 
atv, we should by this method determine the posi- 
tion of the fault, 


a= 1000 = 2000 ohms. 
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The accuracy with which a resistance can be 
measured by this method is limited by the accuracy 
with which the discharge deflections representing 
V and v can be read. If we cannot be certain of 


V or v to within 1 per cent, still less can we be 
sure of the accuracy of w within 1 percent. It 
will be clearly seen that, if V and v do not differ 
much, a very small error in reading V or v will 
make a large difference in the value of « calculated 
by the formula. The same will be the case if v is 
very much smaller than VY. There must, therefore, 
be some intermediate ratio of v to V which makes 
any error due to an incorrect reading of v or V 
a minimum. This ratio is 1 to 2, so that, if we 
wish for accuracy, theoretically the best plan would 


be to go on adjusting R until peek which makes 
2 


x=K. There is, however, a practical difficulty in 
doing this, for we cannot first note V and then 


adjust R until eee for the alteration in R will 
2 


have changed V also. For example, if at starting 
we found V=300°, and we then adjusted R until 
v=150°, or one-half 300°, we should probably find 
that on re-measuring V it would be no longer 300°, 
but some deflection greater or less than 300°, ac- 
cording as R was increased or diminished. We 
could, of course, by continual re-adjustment, at last 


arrive at a value of R which makes pve but this 
2 


might involve a considerable expenditure of time; 
so the best proceeding would be to adjust R by 
large variations until we get V within, say, 10° of 


the value of ks , and having noted carefully what the 
2 


exact values are, to calculate # from the formula. 

If, instead of introducing the unknown resistance 
wv, and a known resistance R, between the points a 
and ¢, and measuring the potentials at a and b, we 
have only the resistance #7, we can determine its 
value by simply noting V, and then inserting an 
adjustable resistance in the place of w, and altering 
it until we obtain the potential V at a, as at first, 
when of course 7=Rh. 

Supposing a cable had a fault which did not 
make full earth, then the potential would not fall to 
zero at that point, but would have a value depending 


upon the resistance of the fault. The potential, 
however, at the fault would be the same as the 
tension at the further end of the cable, provided 
that end were insulated. If we can determine the 
value of this potential we can readily detect the 
position of the fault. 


Let ae be the cable which has a fault at c, the 
end of the cable at e being insulated. Then— 


V—v,;:0—vy:: R4+via;. 


therefore— 
a(V—vy)=(R+2) (v—;); 
therefore— - 
rR 


There would be no difficulty in making this test if 
the three potentials could be all made in common 
measure. This could be done if both ends of the 
cable were at hand; but when a cable is laid this 
would be impossible, as the potentials at the two 
ends must be measured with two different galvano- 
meters, and no two galvanometers give exactly the 
same deflection for the same strength of current, 
and there is no means of determining what the 
ratio of one deflection is to the other with the same 
strength of current. If a satisfactory standard of 
electromotive force existed there would be no difhi- 
culty in doing this, as the discharge deflections 
from standard condensers charged from standard 
electromotive forces taken on the two galvanometers 
would indicate at once the relative value of their 
deflections. 

If the cable is sound when the laying is com- 
menced, a battery put on at one end would charge 
it to the same potential throughout, when the fur- 
ther end is insulated. Supposing the charging 
battery to be on board the ship, the electricians 
there would charge a condenser from the cable and 
note the discharge deflection obtained. A similar 
observation would be made at the shore end, and 
the deflection obtained noted, and the result tele- 
eraphed to the ship, whish is thus put in possession 
of the relative value of the deflections of the two 
galvanometers. During the laying of the 1866 
Atlantic cable these deflections were noted by the 
shore every five minutes, and the result telegraphed 
to the ship. Supposing the shore obtained a dis- 
charge deflection of 300°, whilst the ship obtained 
one of 200°, when the cable was perfect, then the 
ship knows that 1° deflection on the shore galyano- 


00° , : 
meter corresponds to Bees obtained on its own gal- 
00° 


3 
vanometer : all it has to do, therefore, is to multiply 
the results given by the shore by this number, to 
obtain all the results in common measure. An 
example will illustrate how a test would be applied 
in practice. Suppose the cable to have a conductor 
resistance of 800 ohms. The potential at a ob- 
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tained by the ship is represented by 200° discharge 
deflection ; the shore telegraphs his result as 300°. 
Now, suppose a fault to occur, the ship will observe 
that his discharge deflestion has sunk, and he notes 
its value. Let it be 170° (V). He also notes the 
potential at b, which we will suppose to be 70° (v). 
he shore telegraphs (which he will be able to do, 
as the cable is not completely broken down) that 
his potential is 30°. To convert this to common 
measure the ship multiplies this number by 
200° 


O° 


, Which gives v; as 20°. Let R be 1000. Then 


from the formula we get— 
w= 1000 pao? 2 20° 
170" =70° 
showing that the fault is 500 ohms distant from the 
ship end of the cable. If the length of the cable 
was, say, 80 miles,—that is, it has a resistance of 
800 


80 
fault would be 2°°, or 50 miles from the ship end of 


10 
the cable. 

If a fault, making partial earth, appears.in a laid 
eable, we could localise its position in the following 
manner :—T‘irst, let the further end of the cable be 
put to earth ; note the potential at the nearex end. 
Next, have the end of the cable insulated, and 
again note the potential at the nearer end. If we 
now reproduce these potentials by means of an ad- 
justable resistance, we can find what the resistances 
were which gave the two potentials in question. 

If we call w# the resistance up to the fault, y the 
resistance beyond the fault, and z the resistance of 
the fault itself, then, in the first case,— 


= 500, 


, Or 10 ohms per mile,—then the distance of the 


r=v7-+ y : 
y+2 
second,— 
ny=—7+2, 
and also— 
L=a-+y, 


where L = the conductivity resistance of the line 
‘when perfect. This value is always taken when 
the cabie is first laid. 
Then by the formula we gave in Article XII.— 
x=r— Vr(r—ry)+L(71—7). 

The advantage. of this method of measuring by 
potentials would be the rapidity with which the 
two measurements could be taken. If directions 
were given that the end of the cable was to be put 
to earth at a certain time, and then at another given 
time to be insulated, the first discharge deflection 
would be taken a few seconds before the time for 
_ insulating, and then directly the end is insulated 


o? * . 
the second discharge reading would be made, and, 


the deflections being reproduced with the adjustable 
resistance, the value of w calculated. When the 
two measurements are made thus rapidly, there, 
would be far less chance of the fault changing its 
resistance than when the test is made by the ordi- 
nary bridge method of measurement, in which each 
measurement takes a considerable time. The only 
interval necessary between the two readings in the 
potential method would be that required to allow 
the galvanometer needJe to return to rest before 
taking the second discharge, 
(To be continued.) 


Correspondence, 


EKARTH-BORING FOR TELEGRAPH POLES. 


To the Kditor of the Telegraphic Journal. 
Sir,—lIn the hope that it may be interesting to many 
of your readers, I beg that you will allow me a space 
in your columns to reply to the arguments used in the 
discussion following the reading of the paper; before 
the Society of Telegraph Engineers, by Mr. Gavey, on 
this subject (reported in your Journal of January rst). 
Many of the objections raised to the adoption of this 
method of fixing poles have arisen from— 

The temporary awkwardness which invariably marks 
the initiation of any new implement or apparatus. 

The disposition of ordinary labourers to oppose 
any innovation which involves the exercise of a 
little extra physical and menial exertion, until the 
temporary awkwardness disappears and gives place 
to that ‘‘ free and easy ’’ use of the new tool which 
characterises their accustomed style. 

A quicker perception in discovering or anticipating 
difficulties in a ‘‘new’”’ creation than in recog- 
nising the more salient points of practical advan- 
tage, which can only become apparent in use. 

Among the objections raised in the discussion there 
are, as I hope to be able to show, some that have no 
real existence, and others that do nut outlive the first 
experiences of the men, while those few which alone 
may be considered to have any substantial form are, 
in practice, reduced to such small consequence as to 
be unworthy of regard when the manifold advantages 
of the system are properly considered. 

Mr. Von Truenfeld observes that there is a certain 
difficulty in ramming the earth round the pole, which 
is greatly increased when the pole happens not to be 
in the centre of the hole. I venture to say that this 
is quite a mistake: it is proved beyond question that 
the speedy and successful ramming of a pole in a 
bored hole is one of the greatest points of advantage, 
—perhaps the most advantageous of all. When a 
crooked pole has to be pressed out of its concentricity 
to obtain a generally upright pitch, I have always 
found the operation of punning to be rather facili- 
tated: this is somewhat opposed to the experience of 
Mr. Truenfeld, who adds that in wet clay the difficul- 
ties in the way of punning are very great in holes 
bored, and these are not likely to occur when the holes 
are dug in the ordinary way. In bored holes, the 
space to be filled in being so small, our men use the 
driest surface loam for ramming or otherwise to mix 
with the wet clay, and thus a sound punning is 
effected. I have found no difficulty in ramming a pole 
firm in a bored hole in any soil, but with a hole dug 
in the ordinary way it is practically impossible to ram 
a pole firm in wet—or even soft—clay; and this I be- 
lieve to be very generally known. 

I have lately had some cxperience in putting up 
lines in South America, over a difficult country, and 
where it was impossible to obtain any but very inferior 
labour, and I am able to state that the ‘“‘ borers’’ were 
eminently successful. A supply of picks and shovels 
had been provided, but these were never used, the 
men preferring the borers to pick and shovel; at the 
same time it must be admitted that if left to their own 
selection of tools they would not have used either, but 
have scraped out the holes with the aid of a piece of 
iron and a cocoa-nut shell, while working in an easy 
reclining position. 

I did not find that the number of tools to be carried 
was at all increased ; on the contrary, the appliances 
were fewer in number and more convenient in form,— 
consisting of one borer, a punner bar, and broad 
erafting tool, for two men who made the holes and 
fixed the poles themselves. (The poles were of hard 
wood, from 20 to 22 feet long by 4 inches minimum 


diameter at top, eut in the forest along the line of 
route. 

I wala here observe that Mr. Truenfeld had misun- 
derstood Mr. Gavey with regard to the use of shear- 
legs and the necessity for carrying a pick and shovel. 

The line which formed the subject of reference and 
figures in Mr. Gavey’s paper was an exceptionally 
heavy one, for accommodating a great number of 
wires, the weight of each pole varying from 5} to 
10} ewts., with top fittings to upwards of 50 ibs, ‘The 
line referred to by Mr. Truenfeld, being for military 
purposes, would be a light one, and therefore the cir- 
cumstances were very different. 

To use shear-legs for raising small poles which two 
or three men may carry would be rather ridiculous, 
and to upraise very heavy poles, with their extra top 
weight, without the economic aid of light and handy 
shear-legs (except in certain cases), is, in my humble 
opinion and experience, equally absurd. 

In stating that there are circumstances under which 
it becomes necessary to carry also a pick and a shovel, 
the writer, as I understood, had in view those lines in 
this country which are erected along public and private 
roads, where at times poles have to be fixed in awkward 
and difficult places, altogether different to having the 
open country or a clear line, as in by faz the majority 
of cases ; but notwithstanding these occasional restric- 
tions in this country as to the position of poles, it has 
been tound practicable, and also substantially econo- 
mical, to have no pickaxes on the work under any 
circumstances. 

I take the liberty here to observe that the borers 
exhibited were not made previous to 1870, and although 
having the appearance, at first sight, of the ordinary 
screw-pile or screw-auger, they are yuite different, 
both in form and action, as will be seen upon a closer 
inspection. 

Mr. Graves raises a more practical objection in the 
labour attendant on the use of the ‘ borers,’’ and I 
do not find any other difficulty suggested by that gen- 
tleman’s remarks except that the heavy borers cannot 
be worked against a wall or fence; but, as Mr. Gavey 
states, a light borer, with a short handle or ratchet, is 
highly successful in working in hedge-banks or other 
difficult places. 

In six months’ working on public roads, some years 
ago, in different parts of three counties, it was found 
that 80 per cent of the holes were bored, this being 
before the light spoon-borers were used in exceptional 
places. 

Mr. Graves is scarcely correct in taking exception to 
the amount of ground to be traversed in using the 
borers, and the damage that might in this way be done 
to crops. 

It rarely happens that poles are erected where crops 
are growing, and the treading of the men in using a 
borer is as nothing compared to the excavation oi a 
hole, which at any rate is 4 feet long by 2 feet wide at 
the top, besides the large sup2rficial area that is co- 
vered with the eatth thrown out from such a pit, 
which in shovelling back again causes the grass or 
crops to be cut away. 

The additional labour in using the borer at first is 
a point of some importance, and in my opinion is the 
only feature worthy the serious observations of scien- 
tific and practical men. Here we have the whole of 
the difficulty in the true reason that the men avoid 
using it, while in casting about for excuses for prefer- 
ring the old method they raise a lot of other objections 
which are frivolous. 

It is certain that if the men, as a rule, ‘‘ took to the 
borers ’’ there would be yery little to be said against 
them. It is also a matter of fact that where the men 
have been disposed to use them they have done go 
with such extraordinaay success as to make the ordi- 
nary method appear an anomaly, ~ 
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Many years’ experience and observation in the use 
of these implements have conyinced me that whenever 
the men find that they must use the borers, they im- 
mediately and instinctively discover how to do so 
without distressing themselves, and, after getting ac- 
customed to it, prefer the new method. On the other 
hand, when allowed to do so, they will (to use Mr. 
Graves’s own words) instinctively cling to the spade. 
This is not very surprising if we consider the matter 
in its true light, for it is simply the repetition of the 
old story on the introduction of machinery. 

Mr. Graves seems to have given the Spanish spoon 
a fair trial, but the borers do not appear to have got 
beyond experimental tests. 

The ‘*Spanish spoon” is not a ‘ circular metal 
disc,” as stated in your abridged report on Mr. Gavey’s 
paper, but is only a ‘‘ third section of a circle” (as in 
the original paper), and therefore raises the earth, 
which is previously broken up with a bar, in very 
small quantities. I need not add to Mr. Gavey’s re- 
marks on this point, beyond pointing out that holes 
made in this manner are largest where they require to 
be small, and vice versa, and to this fact is due most 
of the difficulty—mentioned by Mr. Graves—in raising 
the poles: the holes are invariably very much larger 
at top than at the bottom, sloping downwards on all 
sides like an inverted cone, and the pole upon being 
raised finds a footing anywhere, in consequence of 
which the bank or side of the hole is crushed down 
from top to bottom. When rammed, the pole in such 
holes is little, if any, firmer than in those made with 
pick and shovel. 

From Mr. Burton’s experience, which coincides with 
that of Mr. Truenfeld, it would appear that the prin- 
cipal obstacles to the use of the borer are due to the 
irregular shape of the timber in certain parts, the 
falling of the earth into the hole, and the serious 
difficulty in ramming,—points which, being set forth 
as practical disadvantages, are calculated to create in 
the minds of persons who have not used these imple- 
ments an impression which is not quite correct. 

Theoretically, a crooked pole put in a hole, not 
much larger than itself, which is straight, appears 
contradictory; while practically, it is a very small 
matter of detail, scarcely noticed. 

By shaking or pressing a crooked pole, after it is in 
the hole, in any particular direction, a few times, the 
leverage of the pole causes an indent in the side of 
the hole, which allows the pole to come upright, and 
also solidifies the bank to the pressure of the wires in 
cases where an angle occurs. 

If the pole is exceedingly crooked the chisel end of 
the bar is used (after boring the required depth) to 
slice down a portion of one side of the hole, as re- 
quired, the earth being removed again with the borer : 
this is a very insignificant operation, which suggests 
itself to the men at the time, and forms not the 
slightest obstacle. 

The falling of earth is entirely obviated by placing 
the punner bar in the hole, point down, against the 
side opposite to the butt of the pole, which, upon 
being raised, foots against it and slides down. With 
very heavy timber, a man puts a shovel there to catch 
the foot of the pole upon its being raised, and, using 
it as a lever, causes the pole to slip down immediately. 
I may observe that, in dug holes, the men use a plank 
for this purpose when the timber is at all heavy, but 
all these arrangements are made more to facilitate the 
raising of the pole than to prevent the falling of 
earth, which is too slight to be of consequence, unless 
arising from some very exceptional cause. It must be 
evident to all who have seen poles erected in bored 
holes that the pole lodges, or foots, but once,—that 
when upraised against this footing it drops perpendi- 
cularly to the bottom of the hole with considerable 
force, and thereby crushes itself firmly into the earth, 
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In reply to Major Malcolm, I beg to state, as a fact, 
that the V-shaped opening has never in my experience 
been jammed with stones, nor is there any probability 
of this occurring. The action with small is precisely 
the same as with large borers; stones are repeatedly 
brought up on top of the plate which are ‘ twice the 
size’’ of the V-shaped opening: there is no lodgment 
im this opening for the stone, which is pressed partly 
into the bank or side of the hole, while the plate 
passes under it. This, I may point out, is due to the 
peculiar action of the cutter plate, which is not that 
of a “screw,” but of a ‘‘ circular plough.” 

Mr. Culley deals with the subject in a very practical 
manner, which encourages the hope that the vis 
inertia will be overcome in time, as it has been with 
yery many other new appliances. In America it ap- 
pears, from Mr. Culley’s remarks, that the pick and 
shovel are never used. It is also worthy of note in 
that gentleman’s observations that, in clay, two men 
_ bored a hole 53 feet in thirteen minutes: according 
to Mr. Gavey’s figures (which appear to me to be 
rather within the mark) it would take one man 
two hours to do this with pick and shovel,—in addition 
to which must be considered the filling in, or punning, 
which in the latter case would occupy three men at 
least one hour, while in the bored hole two men would 
accomplish it easily in six or seven minutes. 

Replying to Mr. Goldstone, who has found that the 
borers work successfully on railways while on the flat, 
I would observe that I have used them repeatedly on 
embankments and sides of cuttings with success, the 
difficulty being removed by shovelling the earth from 
the ‘‘ upper side”’ of the spot intended for the pole to 
the ‘lower side,’ thus forming a platform for the 
men to walk round in turning the borer: this is in 
hard ground, but in light soil or tipping a light spoon 
borer may be used by one person only without moving 
round: this is a great advantage, for, as Mr. Goldstone 
states, it is very desirable in such cases to disturb the 
ground as little as possible. 

In digging a pit for a pole on an embankment it 
will be seen that the upper side is always cut away to 
a great extent before the hole is really formed ; there- 
fore it is not extravagant to cut away a smaller amount 
to facilitate the using of the borer in those cases. 

I feel assured that all these points will be readily 
and quickly mastered by the men themselves when- 
ever the system is once for all adopted and insisted 
upon. 

In concluding this rather long letter, I wish to make 
a few remarks on the very important points raised in 
the discussion concerning what are called A poles, in 
order to show that the opinions there expressed— 
although formed upon scientific theory—are not borne 
out in practice. 

After no inconsiderable experience with A poles, 
and haying made the experiment, I find that an 
A pole structure, without a cross bar, or sill-piece, 
fixed in bored holes, and simply punned in a proper 
manner, is more effective than a similar structure with 
the cross bar attached in the large pit dug to receive 
it in the ordinary way. 

The importance of this subject, in an economic 

point of view, is somewhat startling, for—in addition 
to the extra cost of the 8-feet cross bar, fitted with 
strong bolts—the cost of erecting the structure in the 
*¢usual manner ”’ is from five to six times greater than 
with bored holes. 
& It is well known that A poles generally give way, 
more or less, to the strain of the wires, and this is 
invariably allowed for in fixing, by giving the structure 
a slight pitch in the opposite direction to the strain. 
Obviously this movement, however slight, has the 
effect of reducing the tension, and lessens the pressure 
on the pole by slackening the wires. ; 

In bored holes the structure does not giye to the 


strain of the wires, nor afterwards: this is a result 
better explained by pointing out the different action 
that takes place in forcibly uplifting a pole out of a 
bored hole and out of one made with pick and shovel. 

The resistance of a pole to being uplifted is not (as 
I understand Mr. Bell to have stated) according to the 
friction of the earth against the sides of the pole, 
because it is quite impossible to lift a pole out of the 
hele (bored) after it has been even moderately rammed 
in. ‘lhe resistance is in proportion to the weight of 
earth displaced in lifting, added to the natural cohe- 
sion of the particular soil. 

In a bored hole it will be found impossible to pull a 
pole out of its punning, or withits punning out of the 
space of the original hole. The solid earth will be 
broken and disturbed at an angle of 45° from the 
lower centre point of the pole, in every direction 
upwards. With a pole dug in the ordinary way it is 
widely different ; a large portion of earth having been 
disturbed, its natural cohesion is destroyed, and is not 
recovered by ramming: even if compressed into less 
space, it will not regain its former cohesive power for 
some years. The space punned is small at the bottom, 
but on one side of the pole widens upwards in the 
direction of the angle of pressure, thus offering a 
yielding or weak side, which gives out in proportion to 
and direction of the pressure. 

In reply to another observation of Mr. Bell, I wish 
to observe that the depression of 3 foot of an A pole, 
in bored holes, involves the movement of both poles 
horizontally in the direction of the strain, which is 
opposed by the resistance of the natural bank of solid 
undisturbed earth, which is also intact between the 
two poles. 

I venture to hope that this question. may form-a 
subject for future experiment.—I am, &c., 


W. A. MARsHALL. 


| Glectrical Science in Gnglish and Foreign 
dournals, 


Comptes Rendus Hebdomadaires des Seances del’ Academig 
des Sciences. Vol. lxxx., No. 13. April 5, 1875. 


A Remarkable Case of Magnetisation.—J. Jamin.— 
Galileo, in 1607, stated that a stone-magnet in his 
possession ‘‘ was so powerful that, on approaching the 
point of a scimitar to a distance equal to the thickness 
of a silver piastre, it could not be held back.’ Also, 
it was found that ‘‘the same pole attracted and re- 
pelled the same piece of iron. At a distance of at 
least 4. or 5 finger-breadths the iron was attracted, but 
at 1 finger’s-breadth distance it was repelled. If the 
piece of iron was placed on a table, and the magnet 
put very near it, the iron fled before the magnet as it 
was made to advance; but if the magnet were with- 
drawn, at the moment that the intervening distance 
was 4 fingers’-breadth, the piece of iron followed the 
magnet.’ Referring to this singular statement, M. 
Jamin continues :--In prosecuting my studies I have 
met a parallel case, but possessing nothing mysterious. 
I will recall to memory that a bar of steel may be 
magnetised to saturation by a very energetic current ; 
to one of the halves a southern magnetism may be 
given, which call positive, and which may penetrate to 
the very core of the bar. Then submit the same bar 
to an inverse current, at first very weak, then in- 
creasing, so as to obtain a northern or negative mag- 
netism—limited at first to the outer surface, and 
afterwards penetrating to increasing depths, leaving, 
however, positive layers below it. At the extremity of 
this bar some of the positive magnetism will penetrate 
to the outside surface. The observed effect is only the 
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difference between the actions exerted on the outside 
by the two superposed magnetisations ; for, let the 
north pole of some other ordinary magnet be now 
placed at alittle distance from the extremity of the 
magnetised steel, the north pole will be found to act 
upon its predominating outer and southern layer so as 
to attract ; but on bringing the same extremity nearer 
the two northern magnetisms (the one on the ordinary 
magnet, and the other in the core and at the extreme 
point of the manufactured magnet) act upon each 
other to the production of a repelling force. 

The Quantities of Magnetism and the Situation of 
the Poles in Slender Needics.—K. Bouty. (Continuation 
of a former paper.)—The distance of the poles from 
the extremities lessens nearly uniformly as a, the 
magnetising force increases from zero. The following 
formula represents this under large limits :— 


@_aDd(1 —p x), 
2 


D = diameter of the needle; d = double the distance 
of a pole to the nearest extremity; a and p = con- 
stants. For very great values of x this formula ceases 
to be applicable, and d rapidly approaches to a lower 
limit, =2aD, which, with the minimum quantity of 
magnetism L, defines what is called saturation. If we 
indicate by ¢(x) the permanent magnetising function 
of the steel employed, the magnetic moment of a needle 
l long—very great with regard to D—magnetised by a 
magnetic power x, will be represented by— 


y oD" o(x) (l—-20D(z =p], 
4 
whilst, for values of y very close upon its superior 
limit Y,— . 
y=0D*L-2aD). 
4 


etition of Passage into the Helix.—Continuing this 
subjeet, tebe it was interesting to find out whether 
the increase of the magnetic moment under consider- 
ation proceeded from a simple change in the distribu- 
tion of the magnetism,—that is to say, from a 
displacement of the poles towards the extremities ; or 
if there was a true increase of the quantity of perma- 
nent magnetism retained by the needle. The result 
of enquiries are satisfactory, for I have found (he says) 
that the quantity of magnetism and the situation of 
the poles change at the same time. If the power of x 
a 5 the proportion of 


is made to increase from zero, Fe 


the quantity of limit magnetism to the quantity cor- 
responding to the first passage decreases and tends 
towards zero; but it is remarkable that, by means of 
the curve to represent the magnetising function, if we 
look for what ought to be the strength x’ of the mag- 
netic force to produce the quantity after a single 
passage into the helix, we find for the proportion 


' 
oa" very sensible constant. 
x 


No. 14. April 12, 1875. 

BE. Pétion sends a memorandum in which he pro- 
poses a new means of preserving wood. He proceeds 
by first submitting the wood to the prolonged action 
of smoke, and afterwards covering it with a coating of 
jar-water or of whitewash. 


Les Mondes. Vol. xxxvi., No. 11. Maren 18, 1875. 

A proposition to place clock dials at the corners of 
the most frequented streets, particularly in those 
places where public clocks are wanting, 1s to be shortly 
laid before the French Municipal Council. These 
clock-dials are to be similar to, but rather smaller 
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than, those seen at railway stations, &., and are to be 
placed in front of gas-burners; the mechanism being 
in electrical communication with the Bourse, they will 
all correctly record Bourse time: ; 


Les Mondes. Vol. xxxvi., No. 15. April 15, 1875. 
Clamond’s Thermo-Electric Battery—H. Logeman. 
—A letter detailing some experiments made with a 
small thermo-electric pile, equal in power to two small 
Bunsen’s couples. The experiments illustrate nothing 
more than what has been several times set forth in 

earlier numbers of this Journal. 

Annales Telegraphiques. Third Series. 
January and February, 1875. 


The most important articles are—The Comparison 
of Insulators and Trials of Brooks’s Insulators, a reca- 
pitulation of the researches of various electricians, 
notably M. Gaugain. The perusal of this article, we 
are informed, will dispense with the necessity of refer- 
ring to the previous works of M. Gaugain, as regards 
the trials of Brooks’s insulators. 

Amongst other articles we notice a long and cleverly 
written one on Electric Vote-recording Machines. This 
part contains no fewer than seven large folding plates, 
in addition to several woodcut illustrations. 


Vol. ii. 


Tue traffic receipts of the Great Northern Tele- 
graph Company for the month of April were—this year, 
351,662 irs. ; last year, 343,158 frs. Total traffic receipts 
1st January to 30th April—this year, 1,235,974 frs. ; 
last year, 1,326,066 frs. 

Tux traflic receipts of the Direct Spanish Telegraph 
Company, Limited, for the month of April (30 days), 
1875, were £1494 148. 6d., against £1475 3s. in 
March (31 days). 

Maeneric Rarmway Raris.—M. Heyl, engineer of one 
of the German railways, in a recent report upon the 
special section under his charge, calls attention to the 
development of magnetism in the rails. He says: 
‘“‘T have observed that all the rails are transformed at 
their extremities, after they haye been placed in 
position a few days, into powerful magnets, capable of 
attracting and of retaining a key or even a heavier 
piece of metallic iron. These rails preserve their 
magnetism even after they have been removed, but 
they lose it gradually. When in position, however, 
the magnetism is latent, only becoming free when the 
chairs are removed, and disappearing again when they 
are replaced. Hence it is necessary to assume that 
two opposite poles come together at each junction, and 
that each rail is a magnet, the poles being alternately 
reversed throughout the line. This production of 
magnetism in the rails examined is undoubtedly 
attributable to the running of the trains, and to the 
shocks, friction, &c., thereby produced. The hypo- 
thesis of electric currents, induced or direct, must be 
rejected, since it is negatived by experiments upon the 
subject made with suitable apparatus. Although the 
interest attaching to the fact above stated is at present 
purely scientific, it is not impossible, says the Franklin 
Journal, that the magnetism thus developed may 
exercise an influence actually beneficial upon the 
stability of the roadway, increasing the adherence to 
the rails andthe friction. It is possible, also, that the 
magnetic currents may be stronger at the moment of 
the passage of the trains, than either before or after. 
If this be so, the observations may acquire a still 
higher practical importance. 


Gy Correspondents, 


“Novick ” ask.—Wiay ere galvanised irou rcofs used on the top 
Tuey ars used to keep the damp out of th: 


toy of the pole, wh‘ch would otherwise rot. 
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LIGHTHOUSES AND TELEGRAPHS. 
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Tue fearful wreck of the Schiller, on the Scilly 
Islands, has attracted considerable attention not 
only to the mode of signalling the arrival of ships, 
‘but to the want of communication between outlying 
rocks and islands with the mainland. It was cus- 
tomary for all American mail steamers to approach 
the Scilly Islands in order to have their arrival in- 
stantly telegraphed to Plymouth and other places, 

and at night time to announce their approach by 
firing a gun or guns; but the latter practice has 
ceased for about two years, owing to the stringent 
orders issued against it by the Board of Trade, 
acting under the provisions of the Merchant Ship- 
ping Acts. The former practice still remains, and 
it is apparently owing as much to the desire to 
sight the Scilly Isles as to the absence of the use 
of the lead that this frightful disaster has occurred. 
How far it is advisable for mail and passenger 
steamers to approach such a dangerous neighbour- 
hood as that of Scilly to impart an hour or two 
earlier information of their arrival is a matter for 
the consideration of their owners and navigators. 
It appears to us that the Lizard is in many respects 
a far superior point to make. It is safe of approach, 
the direction of the tidal stream guides the ship up 
Channel and clear of danger, the lead is a sure 
guide of position, and a well-equipped signal-station 
announces arrival. 

Mr. Pendaryes Vivian, M.P., proposes to call 
the attention of the proper authorities to the fact 
that by connecting isolated lighthouses, by tele- 
graph, with the nearest land, many lives may be 
saved and much suffering at times avoided after 
a shipwreck has occurred. He instances the 
Schiller as a case in point. From ‘a letter which 
appeared in a local paper from the chief light- 
house-keeper at the Bishop, it seems that at 

11.30 P.M. on the night of the wreck he was 
called up by his mate and informed that a steamer 
“was on the rocks, her lights being discernible 

from the gallery. Nothing, however, could be 
done, as they possessed no means of communication 
with St. Mary’s, where the lifeboat was kept. The 
following morning, at half-past 6 o’clock, they could 
see the unfortunate vessel with her rigging full of 
people; but before 8 o'clock, when assistance 
reached her, the masts were carried away, and the 
greater portion of that living mass was engulfed in 
the heavy ground-sea. It must, Mr. Vivian says, 
from these facts be apparent that had the means of 
communication with the lifeboat station at St. Mary’s 
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existed assistance would have been afforded soon after 
midnight, the sea being in no wise too heavy for 
the lifeboat to do her part. In all probability, 
therefore, by far the greater portion of those valu- 
able lives would have been saved. He thinks that 
the question of expense should not stand in the 
way of the richest and greatest maritime nation in 
the world, and conceives that after the first cost of 
laying the cable the cost of maintenance would be 
trifling. Unfortunately John Bull studies expense 
as much as one of his meanest tradesmen, and the 
terrible uproar which has been caused in his Trea- 
sury because the postal telegraphs only pay a small 
dividend on the purchase-money—instead of the 
handsome dividends paid to the telegraph companies 
—is an instance how the richest nation in the world 
is governed by commercial and mercenary principles 
The cost of connecting rocky outlets with the main- 
land would be very considerable. Rocky bottoms 
require strong and- massive cables. Strong and 
massive cables—however strong and massive they 
may be—are not infallible. Powerful tides, rough 
seas, rugged shores, rocky bottoms, soon destroy 
them, Cables will break, and when they do break 
their repair is very costly. It would cost over one 
thousand pounds to connect Bishop’s lighthouse 
with St. Mary’s. It would cost some hundreds a 
year to maintain it in working order. Multiply 
this sum for every lighthouse around our coasts— 
for there is no reason why one light should be go 
communicated with more than another—and see 
what a figure the country would have to pay, and 
for what? To obtain assistance on rare and very 
exceptional occasions, when assistance probably 
cannot be rendered, and on occasions which ought 
never to arise. Structyres which require the aid of 
abnormal energy to maintain them in working order 
are very liable to fall into decay when this energy 
is not constantly exercised. Life-saving apparatus 
is frequently out of order when wanted. Light- 
housemen can work simple telegraph instruments 
as well as pointsmen and porters on railways. Call- 
bells—such as those used in fire-engine stations— 
can be placed in the room of the nearest lifeboat 
coxswain, or some other authority. But would they 
be in order when wanted? And if frequent false 
alarms were raised, to try their efliciency, might not 
the frequent cry of “wolf” probably cause their 
failure at the critical moment ? 


Telegraphy can be placed to no nobler purpuse 
than that of the protection of human life and the 
alleviation of human suffering. In this proposal to 
connect our lighthouses with the mainland there is 
little prospect that such purposes can be effected. 
There is an absence of that abnormal energy, either 
commercial or practical, which is required to main- 
tain the communications in order, and there is no 
absolute proof that if they were in order they 
would be of any practical use. 


EXPERIMENTS TO ASCERTAIN 
THE CAUSE OF STRATIFICATION IN 
ELECTRICAL DISCHARGES IN VACUO.* 
By WARREN DE LA RUE, HUGO W. MULLER, and 


WILLIAM SPOTTISWOODE. 
(Concluded from page 114.) 


For the experiments detailed below, vacuum-tubes 
were generally used of about 14 to 2 inches (3°8 to 
5 ¢.m.) in diameter, and from 6 to 8 inches (15°24 to 
20°32 c.m.) long; also prolate spheroidal vessels 


Fig. 1. 
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6 inches by 3 inches (15°24 by 7°62 c.m.). The 
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terminals are of various forms, and from 4 inches 
to 6 inches (10°:6 to 15°24 c.m apart, and made of 
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will be described in a future paper. A tube which 
has given the most striking results is 8 inches 
(20°32 c.m.) long, and has a series of six aluminium 
rings varying in diameter from ? of an inch to about 
1} of an inch (0°95 to 3°17 ¢.m.), the thickness of 
the wire being about ;; (0°16 c.m.) of an inch; the 
rings are a little more than 1 inch (2°54 c.m.) apart, 
and connecting wires of platinum pass through the 
tube from each ring, and permit of the length and 
other conditions of the discharge being varied. 

At times the terminals of the battery were placed 
in connection with accumulators of different kinds 
—for instance, two spheres of 18 inches (45°72 ¢.m.) 
in diameter, presenting each a superficies of 7°07 
square feet (65°68 square decims.), and cylinders of 
paper covered with tinfoil, each having a surface of 
16 square feet (148 64 square decims.); the globe 
and cylinders were in all cases carefully insulated. 
Other accumulators were composed of coils of tivo 
copper wires ,!; of an inch (0°16 ¢.m.) in diameter, 
covered with gutta-percha, in two folds, », of an 
inch (0°08 c.m.) thick. One coil contains two wires, 
AA’ and BB’ (Fig. 1), coiled side by side, each being 
174 yards (159 metres) long; another 
with two wires, each 350 yards (320 
metres) long: of the latter we have two 
coils. 

In addition to these accumulators we 
have several others formed of alternate 
plates of tinfoil and insulating material, 
such as paper saturated with paraffin, 
and also sheets of vulcanite. These 
are of various capacities, and contain 
from 5 to several hundred square feet. 
The largest has a capacity of 47°5 micro- 
~/  farads; when it is discharged it gives a 
very bright short spark, accompanied 
by a loud snap; the charge deflagrates 
8 inches (20°32 c.m.) platinum wire, 
o'005 inch (0°127 m.m.) in diameter, 
when it is caused to pass through it. 
Each accumulator gives different re- 
sults, but for the present we shall con- 
fine ourselves to a description of the 
experiments made with the coil accu- 
mulators. 

When the terminals of the battery 
are connected with the wires of a 
; vacuum-tube which permits of the 
passage of the current, the wires (espe- 
cially that connected with the zine end) 
become surrounded with a soft nebulous 
light, in which several concentric layers 
of different degrees of brilliancy are 
seen: in most cases there is either no 
indication of stratification, or only a 
feeble ill-defined tendency to strati- 
fication: the tubes selected for these 
experiments were those in which the 
stratification did not appear at all. 

When the battery, already in connec- 
tion with the vacuum-tube, was also 
joined, as in Fig. 2, on to one or more 
coil-condensers (coupled to introduce a 
greater length of wire, then immediately 
well-defined stratifications appeared in 


aluminium, and occasionally of magnesium and of the vacuum-tube. 


palladium ; the latter showing some curious phe- 
nomena with a hydrogen residual vacuum, which 


* A Paper read before the Royal Society. 


In Fig. 2 s z represents the battery, v the vacuum- 
tube, c the coil-condenser; a terminal is connected 
with the end a of the wire aa’, and the other 
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terminal with the end s of the second wire BB’; 
connections are also led to the wires of the 
vacuum-tube. The ends a’ and B’ are left free, and 
it is clear that the coil forms a sort of Leyden jar 
when thus used: an interval, however short it may 
be, must elapse in accumulating a charge which at 
intervals discharges itself and causes a greater flow 
in the vacuam-tube in addition to that which) 
passes continuously. It may be stated that the 
capacity of the accumulator has to be carefully | 
adjusted to prevent any cessation of the current,— | 
to avoid, in fact, a snapping discharge at distant) 


intervals. The periodic overflows, so to speak, | 
which increase the current from time to time, would | 
seem to have a tendency to cause an interference of | 
the current waves, and to produce nodes of greater | 
resistance in the medium, as evinced by the strati- | 
fication which becemes apparent. ‘To the eye no) 
pulsation in the current is apparent; and in order | 
to convince ourselves whether or not there was) 


consequently no induced current in the secondary 
wire, ss’, of the induction-coil. 

In the second experiment wires were also led 
from the terminals of the battery (all other things 
remaining as before) to the coil accumulator, as in 
Fig. 4; then, immediately, the discharge in v 
became stratified, and the secondary vacuum-tube, 
v*, lighted up, clearly showing that under these 
circumstances a fluctuation in the discharge really 
occurs on the appearance of stratification. 

The brilliancy of the discharge in v? (the in- 
duced current passes through complicated vacuum- 
tubes through which the primary current cannot 
pass) depends greatly on the quality and quantity 
of the discharge in the primary vacuum-tube, vy. 
Under some circumstances the secondary discharge 
is extremely feeble, and the illumination in v? barely 
visible ; under others it is very brilliant. 

Preparations are being made to render evident 
induced currents in the secondary wire of the coil 
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really any fluctuation in the current when the 
apparatus was thus coupled up with the battery, 
we made several experiments, and ultimately hit 
upon the following arrangement :— 

The primary wire, pp’ (Fig. 3), of a small induc- 
tion-coil, both with and without the iron core, was 
introduced into the circuit, as well as the vacuum- 
tube v; to the secondary wire, ss’, of the induc- 
tion-coil was connected a second vacuum-tube, v?. 
Under these circumstances there was no change in 
the appearance of the discharge in v, in conse- 
quence of the introduction of the induction-coil, 
the terminals being still surrounded by the soft 
nebulous light before spoken of; no luminosity 
appeared in the second vacuum-tube, v*, in con- 
nection with the secondary wire of the induction- 
coil, except on making and breaking the conuection 
with the battery. At other times there was evi- 
dently no fluctuation in the continuous discharge, 

no periodic increase or diminution of flow, and 
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too feeble to produce any illumination. Pending 
the further development of our investigation, we 
have ventured to give an account of our progress 
in elucidating some points in the theory of the 
vacuum discharge, without any wish to ascribe to 


our results more weight than they deserve. 


Batteries of this description may be had from 
Messrs. Tisley and Spiller, Brompton Road: their 
cost, in large numbers, is about one shilling per 
cell, exclusive of the charge of chloride of silver, 
which costs about two shillings per cell. The 
latter, either in the form of powder or of rods caat 
upon flattened silver wire, may be obtained from 
Messrs. Johnson and Matthey, Hatton Garden. 
When the battery is exhausted the reduced silver 
may be readily re-converted into chloride with 
scarcely any loss. 
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Notes of a Course of Seven Lectures on Hlectricity. 
By Prorrssor Tynpatt, LL.D., F.R.S. 
Kebruary—March, 1875. 
(Continued from page 99.) 
Nores or Lecrure V. Jfarch 4, 1875. 


1. The Leyden jar is thus charged :—The outer 
coating being connected with the earth, and the 
inner coating with the electric machine, the electri- 
city poured into the jar acts inductively across the 
glass upon the outer coating, attracting the opposite 
electricity, and repelling’ that of the same name to 
the earth. Two oppositely electrified layers are 
thus in presence of each other, being separated 
merely by the glass. On bringing the inner and 
outer coatings, by means of a discharger, near each 
other, before contactis established, discharge occurs 
in the form of a spark. 

2. The escape of the repelled electricity from 
the outer coating of the jar may be shown by the 
gold-leaf electroscope, and by various other means. 

3. Instead of allowing the repelled electricity of 
the outer coating to escape to the earth, it may be 
employed to charge a second jar, while the repelled 
electricity of this latter may be employed to charge 
a third jar, and so on. In fact, by insulating a 
system of jars, and connecting the outer coating of 
each with the inner coating of the next, the whole 
series may be charged by means of the electricity 
communicated to the first. This is Iranklin’s 
** Cascade battery.” 

4. Instead of glass we may employ any other 
insulator for the jar. Dry air may be employed. 
Two plates of brass—the one insulated, the other 
not, with a layer of air between them—constitute 
a virtual Leyden jar. The arrangement, however, 
has a name of its own—the ‘‘ Condenser.” 

5- In charging the prime conductor of the elec- 
tric machine the charge on the conductor continues 
to augment up to a certain point, after which it is 
not augmented by the further working of the ma- 
chine. If the electricity be drawn away from the 
conductor, and stored up ina Leyden jar, it requires 
a greater amount of turning to reach the stationary 
point. This withdrawal, or, as it used to be consi- 
dered, condensation of the electricity by the attrac- 
tion of a layer of opposite electricity, is well shown 
by the condenser. 

6. ‘The condenser consists of two metal plates :— 
the one, called the collecting plate, insulated; the 
other, called the condensing plate, uninsulated. 
The nearer the two plates of the condenser are to 
each other, the more energetic is the ‘ conden- 
sation; ’’ and the thinner the glass of the Leyden 
jar, the more energetic is the condensation. The 
force of condensation in the Leyden jar was proved 
by Wilson and Cavendish to be nearly in the inverse 
ratio of the thickness of the glass. 

7. The Leyden jar is sometimes perforated by 
the discharge of the electricity through the glass. 
A certain thickness of glass is necessary to prevent 
this. 

8. The influence of the oppositely attractive 
coating may be well shown by laying a sheet of 
tinfoil on a table, a plate of glass on the sheet of 
tinfoil, and a second sheet of tinfoil upon the glass. 
All being loose, let the upper sheet of foil be con- 
nected with a gold-leaf electroscope, and with an 
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electrical machine: turn the machine carefully till 
the leaves show signs of divergence; then lift the 
glass and upper coating by means of silk loops. 
Removed from the condensing action of the lower 
sheet of foil, the electricity of the upper one dif- 
fuses itself so strongly over the electroscope that, 
if care be not taken, the ruin of the instrument 
will be the consequence. 

g. Sheets of common block-tin, or even sheets of 
ordinary foolscap paper unwarmed, may be em- 
ployed in the last experiment, instead of the sheets 
of tinfoil. 

10. With the principle of induction for our guide 
we can illustrate in various ways the action of the 
condenser and of the Leyden jar. ‘Two metal 
plates, for example, with rounded edges, and with a 
sheet of vulcanised india-rubber between them, 
may be made to act as a very powerful Leyden jar. 

11. In the first form of the Leyden jar the hand 
of the operator formed the outer coating, and the 
water the inner coating. But a complete jar may 
be formed by two hands, separated by an insulator. 
Standing, for example, on an insulating stool, with 
a sheet of vulcanised india-rubber covering my 
right hand, I clasp with it the left hand of my 
assistant, who stands on the ground. Laying my 
left hand upon the conductor of the active electrical 
machine, my right hand becomes the inner coating, 
and my assistant’s left hand the outer coating, of a 
Leyden arrangement. On causing the two un- 
clasped hands to touch each other, the “jar” is 
discharged, and a strong shock is experienced. 

12. A spark may be obtained from the clasped 
hand-jar sufficient to ignite gas, or to fire powder, 

13. The duration of the electric spark is very 
brief: in a special case Sir Charles Wheatstone 
found it to be 1-24000th of a second; this, how- 
ever, was the maximum duration. In other cases 


\it was less than the millionth of a second. 


14. When a body is illuminated for an instant 
the image of the body remains upon the retina of 
the eye for a fraction of a second. If, then, a body 
in swift mction be illuminated by an instantaneous 
flash, it will be seen to stand motionless for the 
fraction of a second at the point where the flash 
falls upon it. <A rifle bullet passing through the air 
and illuminated by an electric flash would be seen 
thus motionless; a circle divided into black and 
white sectors, and rotating so quickly as to cause 
the sectors to blend to a uniform grey, appears, 
when illuminated by the electric spark, perfectly 
motionless, with all its sectors revealed. A falling 
jet of water, which appears continuous, is resolved 
by the electric flash into its constituent drops. 

15. Owing to its rapidity, the electric spark, in 
passing through loose gunpowder, fails to ignite the 
powder, but scatters it mechanically. By the in- 
troduction of an imperfect conductor—a wet string, 
for example—the discharge is retarded, and the 
powder fired. (The combustion of gun-cotton when 
detonated is, I am informed, so rapid that magne- 
sium powder mixed with the cotton is unconsumed.) 

16. Dry air is an insulator, which must be broken 
through to produce the electric spark. The compa- 
rative ease with-which the discharge passes through 
a partial vacuum has been already, to some extent, 
illustrated. Through an exhausted glass tube, 
6 feet long, a discharge freely passes which would 
b2 incompetent to leap over a minute fraction of 
this interval in air. But whereas the spark in air 
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is dense and brilliant, the discharge in vacuo fills 
the exhausted tube with a diffuse light. 

17. Priestley thus describes the light tn vacuo :— 
“Take a tall receiver, very dry, and in the top of 
it insert with cement a wire not very acutely 
pointed ; then exhaust the receiver, and present 
the knob of the wire to the conductor, and every 
spark will pass through the vacuum in a broad 
stream of light, visible through the whole length of 
the receiver, be it ever so tall. ‘his stream often 
divides itself into a variety of beautiful rivulets, 
which are continually changing their course, uniting 
and dividing again in the most pleasing manner, 
If a jar be discharged through this vacuum it gives 
the appearance of a very dense body of fire, darting 
directly through the centre of the vacuum without 
ever touching the sides.” 

18. Cavendish employeda double barometer-tube, 
bent into the form of a horse-shoe, with its curved 
portion empty, to show the passage of electricity 
through a vacuum. But it is really not the vacuum 
which conducts the electricity, but the attenuated 
air and vapour which fill the space above the baro- 
metric columns. When the mercury employed is 
carefully purged of air and moisture by previous 
boiling, the space above the mercury—as proved by 
Walsh, De Luc, Morgan, and Dayy—is wholly in- 
capwble of conducting electricity. I have seen a 
similar experiment in the laboratory of Mr. Gassiot, 
to whom we are indebted for so many beautiful 
electrical experiments. 

19. Electricity therefore does not pass through a 
true vacuum; it requires ponderable matter to 
carry it. If, moreover, a gold-leaf electroscope be 
kept at a distance from all conductors, it may be 
kept charged for an almost indefinite period in a 
good air-pump vacuum. 

20. The matter rendered thus luminous by the 
electrical discharge is attracted and repelled like 
other electrified matter. “ A finger,” says Priestley, 
“nut on the outside of the glass will draw it [the 
luminous stream] wherever a person pleases. If 
the vessel be grasped with both hands, every spark 
is felt like the pulsation of a great artery, and all 
the fire makes towards the hands. This pulsation 
is felt at some distance from the receiver; and in 
the dark a light is seen betwixt the hands and 
glass.” 

21. “ All this,” continues the historian of Klec- 
tricity, “ while the pointed wire is supposed to be 
electrified positively; if it be electrified negatively 
the appearance is remarkably different. Instead of 
streams of fire nothing is seen but one uniform lu- 
minous appearance, like a white cloud, or the 
milky-way on a clear starlight night. It seldom 
reaches the whole length of the vessel, but is gene- 
rally only like a lucid ball at the end of the wire. 

22. Of the two appearances here described, the 

‘former is now known as the electric brush, and the 

latter as the electric glow. Both can be produced 
in air. The glow is sometimes seen on the masts 
of ships, and it is mentioned by the ancients as 
appearing on the points of lances. It is called 
St. Ermo’s or St. Elmo’s fire, after the sailor's 
saint, Erasmus, who suffered martyrdom at Gaeta 
at the beginning of the fourth century. 

23. The colour of the diffused light referred to in 
Note 16 depends upon the residue of attenuated 
gas, or vapour, through which the discharge passes. 
If it be an oxygen residue the light is whitish ; if 
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it be a hydrogen residue the light is red; if a ni- 
trogen residue the light is purple, exactly resem- 
bling the colour displayed at times by the aurora 
borealis—a colour doubtless due to the discharge 
of electricity through the attenuated nitrogen of 
the air. 

24, When this electric light is subjected to 
prismatic analysis it is found to produce, not a 
continuous spectrum, with the seven colours gra- 
dually passing into each other, but a series of 
separate and distinct bands. At an early period 
such bands were noticed in the spectrum of the 
electric spark. They are, for the most part, due to 
the vapour of the metals between which the spark 
passes. The spectrum of the electric discharge is 
often of a very complex character, being in part 
due to the gas through which the discharge passes, 
and in part to the incandescent vapour of the 
electrodes. 

25. This vapour and the particles of the electrodes 
enable an ordinary voltaic current to cross a space 
which it is quite incompetent to cross when occu- 
pied by air. 

26. The spectrum bands of incandescent vapours, 
which are perfectly constant, furnish by their con- 
stancy a means of analysis by the prism. Hence 
has resulted that powerful and far-reaching mode 
of inquiry called spectrum analysis, which has led 
to the discovery of new metals, to a secure know- 
ledge of the constitution of the sun and his ap- 
pendages, and of the nebule, comets, and fixed 
stars. . 

27. The electric spark produced within a ball of 
ivory, an orange, cr an apple, illuminates the body 
throughout. Eggs through which the discharge ef 
the Leyden jar is passed are similarly illuminated. 


EXPERIMENTS IN Lecture V. 

(1.) Leyden jar placed on table; outer coating 
connected with electroscope: no divergence of 
leaves when electricity is communicated to the 
knob. 

(2.) Jar placed on india-rubber cloth, with outer 
coating connected with electroscope: leaves diverge 
when electricity is communicated to knob. The 
electricity of the outer coating was here prevented 
from flowing to the earth, and flowed over the 
gold leaves. Detach wire, and prove electricity 
positive. 

(3.) Taking oldest form of Leyden jar, with its 
nail and water, in the left hand: standing on in- 
sulating stool, and stretching a lath from the right 
hand to the electroscope: on electrifying the nail, 
the gold leaves diverge. As before, the electricity 
proves positive. 

Remark :—A rubbed glass tube amply suffices 
to communicate to the jar the small charge needed 
for these experiments. 

(4.) The action of Franklin’s “cascade battery ” 
referred to in Note 3 was illustrated. 

(5.) Bringing the two plates of a condenser close 
together, but not into contact, and charging gently 
the insulated plate, which is connected with the 
electroscope, the leaves diverge slightly. On 
withdrawing the condensing plate they fly asunder : 
they fall again when condensing plate is brought 
near. Divergence and collapse always follow 
withdrawal and approach of condensing plate. 

(6.) Notes 8 and g were illustrated. Block tin 
is very convenient. A. plate of glass or a piece of 
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India-rubber cloth may be used as the insulator. 
For the block tin, moreover, sheets of common 
foolscap may be employed. In the actual experi- 
ment, the table was covered with paper: a piece 
of vulcanised rubber, or of glass, was laid on the 
table, and on it a leaf of foolscap, which was 
connected by a wire with*the electroscope. On 
electrifying the foolscap, and alternately lifting it 
and lowering the glass or india-rubber, eflects 
quite as instructive as those produced by the 
condenser were obtained. 

(7.) Charged with the electrical machine instead 
of the glass tube powerful sparks passed from plate 
to plate in the experiment referred to in Note ro. 

(8.) The action of the Leyden jar formed of the 
clasped hands referred to in Note 11 was illus- 
trated. A brass rod with a small ball at the end 
was used to ignite the gas from an Argand burner. 
The shock at the same time was very smart. 

(g.) A circuit was formed between the prime 
conductor of the machine and the earth, a Leyden 
jar being included in the circuit. At one place 
(the focus of a small reflector) the circuit was 
interrupted, and immediately in front of this focus 
was the rotating disc referred to in Note 14. On 
working the machine the jar was periodically dis- 
charged; and at every spark the rotating disc 
appeared for a moment motionless, with all its 
sectors visible. 

(r0.) Note 15 was illustrated. 

(1z.) Note 17 was illustrated. 

(12.) The double barometer-tube being connected 
on the one side with the conductor and on’ the 
other with the earth, a feeble gleam of light 
appeared in the bent portion of the tube when the 
machine was worked. On introducing a space 
into the circuit, over which the electricity leaped 
in a spark, a vivid bow of light, which increased 
in brilliancy as the spark was lengthened, filled the 
tube. 


(To be continued.) 


ON THE FORMS OF EQUIPOTENTIAL 
CURVES AND SURFACES AND LINES 
OF ELECTRIC FORCE.* 


By W. GRYLLS ADAMS, M.A., 


Professor of Natural Philosophy and Astronomy in 
King’s College, London. 


‘THE paper contains an account of certain experi- 
mental verifications of the laws of electrical dis- 
tribution in space and in a plane conducting 
sheet.” 

The potential at any point of an unlimited plane 
sheet due to a charge of electricity at any other 
point of the plane at distance r from it is propor- 
tional to the logarithm of the distance, and the 
potential due to two or more charges at different 
points of the plane is the sum of the potentials due 
to the several charges, so that when there are two 
points in a plane conducting sheet connected with 
the poles of a battery, as there are equal currents 
flowing at those two points, one into and the other 
out of the sheet, the potential at any point of the 
sheet is proportional to the difference of the 
logarithms of its distances from the two points or 
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electrodes where the current enters and leaves the 
sheet. 

The potential is constant for a series of points if 
the difference of the logarithms of the distances of 
each of those points from the electrodes remains 
constant, z.e., if the ratio of the distances of each of 
those points from the electrodes remains constant. 

The curve joining this series of points is an 
equipotential curve. 

If ry and 7; are the distances of any point in the 
curve from the two electrodes, and ¢ a constant 
then 


Met uct 


Hence the equipotential curves are circles with 


their centres on the line joining the two electrodes ; 
and the lines of force which cut the equipotential 
curves at right angles are also ares of circles 
passing through the two electzodes. 

The lines of force may be regarded as distinct 
from one another, but as filling up all the space on 
the conductor between the two electrodes; and the 
distribution would not be altered if we conceive of 
them as divided from one another lke separate 
wires conducting currents side by side. By taking 
out any space bounded by lines of force, we shall 
increase the quantity flowing along the other lines 
of force, but shall not alter the distribution of the 
current among them. Hence we may cut outa 
disc from an unlimited sheet without altering the 
form of the lines of force, if the boundary of the 
disc be arcs of circles passing through the two 
electrodes, so that for a circular disc with the 
electrodes on the edge of it, the equipotential 
curves are circles having their centres on the 
straight line joining the electrodes. 

The forms of the equipotential curves may be 
traced out experimentally by attaching two battery 
electrodes to a disc of tinfoil, and having two 
similar electrodes attached to a delicate galvano- 
meter; one of these electrodes being fixed at a 
point through which the equipotential curve is to 
be drawn, the other may be moved from point to 
point to trace out the successive points, so that no 
current may pass through the galvanometer.. A 
comparison of the experimental results with the 
theory shows a complete agreement. 

In a large square sheet 310 m.m. in diameter, 
with the electrodes 126 m.m. apart, the curves in 
the centre and near the electrodes, which are 
drawn by pricking fine holes through the tinfoil on 
a sheet of paper below, are very accurately circular, 
and mostly coincide with circles until the points 
are so far from the centre that the form of the 
equipotential curves is affected by the edge of the 
disc. In a circular dise with the electrodes on the 
edge subtending 60° at the centre, the experimental 
curves are shown to be accurately arcs of circles 
with their centres on the line joining the elec- 
trodes. 

In an unlimited sheet, when there are several 
electrodes by which currents enter and leaye the 
sheet, the potential at any point is— 


' " 
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where 7,7",7"... are the distances.to the electrodes 
of one kind, and ry, 7;',7;'' are the distances to the 
electrodes of the other kind. Taking the: case of 
one positive electrode at the centre and four 
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negative electrodes round it at the corners of a 
square, the curves are traced and are seen to be 
the same as the curves at the corner of a square 
sheet, with a positive electrode at the corner and 
two negative electrodes on the edges; the curves 
are also the same for a square sheet with a positive 
' electrode at the corner, and one negative electrode 
along the diagonal. 

The equation for these equipotential curves is— 

T* SCV P2731 4, 

and is derived in the case of the limited sheets by 
considering that to every electrode on the limited 
sheet there corresponds an equal and like electrode 
at each of the electrical images of that electrode 
formed by the edges of the sheet. If we trace the 
curves for this arrangement of electrodes in the 
unlimited sheet, the edges of the limited sheet will 
be some of the lines of force, and so we may divide 
the sheet along these edges without altering the 
form of the equipotential curves. Where an 
electrode and its images coincide in position, the 
index of ris equal to one more than the number of 
imavyes. 

When there are four electrodes, two of each kind 
on an unlimited sheet, an equipotential curve is 
given by the equation— 

we =a7ir:. 

If the four points lie on a circle, and the complete 
quadrilateral be drawn through them, the circles 
which have their centres at the intersections of 
opposite sides of the quadrilateral, and which cut 
the first circle at right angles, will also cut one 
another at right angles. One of these circles is 
shown to be an equipotential curve for the four 
electrodes, and the other is a line of force. 

Hence, if we cut the unlimited sheet along the 
edge of this latter circle, we shall not alter the 
forms of the equipotential curves; and within it 
we shall have one electrode of each kind, the others 
being their electric images, the product of the 
distances of an electrode and its image from the 
centre being equal to the square of the radius of 
the disc. If an electrode is at the edge of the disc, 
then the electrode and its image coincides, and the 
equation to the equipotential curve is— 

R= O62. 

When one pole is at the edge and the other is at 

the centre of a circular disc, since the electric 


image of the centre is at an infinite distance, the 
equation to the equipotential curves is— 
Pos Cr3. 

This is an interesting case, as showing that the 
equipotential curves do not always cut the edge of 
the dise at right angles. The curves around the 
centre of the disc are nearly ellipses of small 
eccentricity, with one focus in the centre; but on 
placing one tracing electrode at a distance from 
the centre— 

=(3-—2 V2)a, 
between the electrodes, where a is the radius, 
there is great uncertainty in determining the form 
of the curve on the opposite side of the centre of 
the disc. 
_ This is explained by the fact that the electrodes 
were Im.m. in diameter, and a difference of distance 
of 1 m.m. between the electrodes near this point 
corresponds to a large portion of the disc on the 


THE TELEGRAPHIC JOURNAL. 


127 


other side of the centre; this portion including an 
area of about 500 square millims. in a circle 36 
millims. in radius, i.e. about one-eighth of the 
whole area of the circle. On placing one of the 
galvanometer-electrodes at the extremity of the 
diameter. through the battery electrodes, and 
tracing with the other, if is found that the equi- 
potential curve through that point cuts the edge of 
the disk at an angle of 45°, and that there are two 
branches cutting one another at right angles. 

These peculiarities are explained on tracing the 
curve— 

r?=4ary 


corresponding to this case. The extremity of the 
diameter is a point through which two branches 
of the curve pass at right angles to one another. 

The forms of the equipotential surfaces and lines 
of force in space may be determined experimentally 
by taking a large vessel containing a conducting 
liquid and placing two points, the ends of two 
covered wires, for battery electrodes at a given 
depth in the liquid and away from the sides and 
ends of the vessel, taking similar covered wires 
immersed to the same depth for galvanometer- 
electrodes. 

For two electrodes the equipotential surfaces 
will be surfaces of revolution around the straight 
line joining them, and so will cut any plane drawn 
through this straight line or axis everywhere at 
right angles. 

Hence we may suppose sections of the liquid 
made along such planes without altering the forms 
of the equipotential surfaces. This shows that we 
may place our battery electrodes at the side of a 
rectangular box containing the liquid, and with the 
points only just immersed below the surface of the 
liquid, and the equipotential surfaces will be the 
same as if the liquid were of unlimited extent in . 
every direction about the electrodes. 

We shall obtain the section of the equipotential 
surface by taking for galvanometer-electrodes two 
points in the surface of the liquid, keeping one fixed 
aan tracing out points of equal potential with the 
other. 

The potential at any point in space, due to two 
equal and opposite electrodes, is— 


where 7 and 7; are the distances of the point from 
the electrodes, so that for an equipotential sur- 
face— 


= constant. 


pH 
oF te 
These surfaces are cut at right angles by the curves 
cos. 9—cos. ¢=c, which are also the magnetic lines 
of force, 0 and ¢ being the angles which the distances 
from the electrodes make with the axis. That the 
lines of force in a vessel of finite size should agree 
with the lines of force in space, the form of the 
boundary of the vessel in a plane through the axis 
should everywhere be a line of force; but the ends 
of a rectangular vessel coincide very closely with 
certain lines of force, either when the electrodes are 
at the ends, or when there are two electrodes within 
the vessei, and two supposed electrodes at their 
electrical images at an equal distance outside the 
ends of the vessel, | 
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The equipotential surfaces are given in this case 
by the equation— 


and the lines of force by the ity ab 
cos. 0-+-cos. 0; — cos. ¢ —COS. d1==C. 


The curve, for which c=2, coincides very closely 
with the ends of the box. 

The equipotential surfaces were traced out in sul- 
phate of copper and in sulphate of zinc by the 
following method :— 

A rectangular box was taken, and the battery 
electrodes attached to pieces of wood which could 
be clamped at the centre of the end of the box, and 
could be brought to any required point in the line 
joining the middle points of the end of the box. 
The galvanometer-electrodes were attached to 
T-pieces which rest on the ends and sides of the 
box, and the position of the electrodes read off by 
millimetre-scale placed on the ends and sides of the 
box. 

In the sulphate of copper experiments covered 
wire with the end exposed was immersed to half the 
depth of the liquid; in the experiments with sul- 
phate of zinc the zinc electrodes were just immersed 
below the surface of the liquid. The close coin- 
cidence between the experimental curves traced out, 
and the theoretical curves and surfaces in space is 
shown by a comparison of the numbers given in the 
paper for several of the curves which have been 
traced out; it also shows that, by reversing currents 
alternately, it is very easy to keep the polarisation 
very small and of constant amount on the galvano- 
meter electrodes. 

When the electrodes are parallel lines extending 
throughout the depth of the liquid the equipotential 
surf.ces are cylindrical, and their sections are given 
by the equation— 

log. (rr... .)—log. (rr71' . . .)=Iog. @, 
where there are Several positive and several nega- 
tive electrodes, 7.7" ..., &., being measured from 
the points where the electrodes cut the plane of the 
section. 

Hence the forms of these equipotential curves 
are the same as in a plane shect, so that the forms 
traced out in tinfoil will be the same as the corres- 
ponding forms in space for line electrodes. These 
forms may be traced out in sulphate of copper with 
copper electrodes, or in sulphate of zinc with amal- 
gamated zinc electrodes, and for these experiments 
with cylindrical and other vessels, the polar co- 
ordinates may be measured directly. One of the 
battery electrodes is mades the origin of coordinates, 
and a lath or brass wire resting on the edges of the 
vessel has a slot along it, the origin being at one end 
of or at some point of the slot. In the slot is a 
sliding piece of wood or ivory which carries one of the 
galvanometer-electrodes, and the lath is capable of 
turning about the battery electrode on which it is 
placed. Around this electrode is a graduated 
circle for measuring the angles about the origin, 
and on the sides of the slot is a millimetre-scale 
for measuring the distances from the origin. 

The other galvanometer-electrode may be fixed 
in a manner which is most suitable in each case. 

The result of these investigations show how 
closely the experimental determination of equi- 
potential surfaces and lines of force agrees with 
the theory of electrical distribution in space. 
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OPEN AND CLOSED CIRCUITS. 


oe 


THE following reply to ‘“‘ Inquirer” has appeared 
in a recent number of the New York Journal of 
the Telegraph :— 


‘The writer asks, in reference to certain state- 
ments, and citing the English preference of the open 
and the American for closed circuits, Which is cor- 
rect? We answer—Both, but with the advantage 
apparently in favour of the American system. It 
is undoubtedly true that osmotic action and exos- 
motic action, which really mean the same thing, 
are aided by the current. It is equally true that 
with a closed circuit the action of the zine element 
is in excess of the copper element, the exosmosis 
of which it holds in check. It is also true that an 
open circuit, too long continued, leads to such a 
deposit of copper on the zine as to reduce action of 
the latter, and consequent waste of material and 
decrease of power. Thus both the open and the 
closed circuits have their losses and values. The 
problem, after all, is what amount of alternately 
open and closed circuits contribute most to the 
preservation of constancy, and economic and equal 
action of the battery elements. We do not believe 
that there is a margin of advantage in either case, 
so far as constancy is concerned, from which to 
prove very marked superiority, yet it would be a 
useful subject of investigation to determine thie 
actual rates of consumption under the two systems. 
The apparent advantage of the American plan is 
in the fact that main batteries are only needed at 
terminal offices, while the open circuit system re- 
quires them at all stations.” 

With further reference to the subject, we believe 
that one great argument against the use of the 
‘‘ closed circuit ” principle is that it rapidly destroys 
under-ground work. In America—where the 
use of covered work is very limited—this objection 
does not exist; but in England—where every 
large town has an extensive mileage of under- 
ground work—the destruction of the gutta-percha 
insulator would be a serious matter. 

To us it appears that the great advantage of a 
* closed circuit” lies in the fact that it—in conse- 
quence of the battery power remaining fairly equal 
throughout, and the current fairly constant at each 
station Whichever station on a crowded circuit is 
working—obviates all that troublesome adjust- 
ment necessary where the ‘‘ open circuit” principle 
is in force, when the circuit has upon it more than 
two offices. Whether, however, this is compensated 
by the evident influence the constant current exer- 
cises upon the gutta-percha under-ground work is 
a question for consideration, and no doubt it is one 
which will have to be governed very much by local 
circumstances. 


Post-Orrick TrnmagraPHs.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
week ended the 15th May, 1875, and during the cor- 
responding week of 1874:—1875, 406,574; 1874, 
375,524; increase in the week of 1875 on that of 1874, 
31,050. —Week ended 22nd May, 1875, and correspond- 
ing week of 1874:—1875, 386,773; 1874, 365,452; 
increase in the week of 1875 on that of 1874, 21,321. 
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Ir appears that in the Arctic Expedition ‘‘ Electri- 
city” will not be forgotten, for experiments are to 
be made with regard to the electrical state of the 
atmosphere. Sir William Thomson supplies his 
well-known portable ‘“ electrometer,” and other in- 
struments will be used. Spectroscopes are provided 
for observation of the aurora; and the employment 
of batteries for obtaining comparison spectra being 
out of the question, a Gramme machine has been 
provided to produce the necessary current of elec- 
tricity. 


The Post-Office Submarine Telegraph stores, at 
Lowestoft, were destroyed by fire on the eve of the 
Derby. ‘The flames spread with great rapidity, 
and the building—which was 300 feet in length— 
was destroyed, together with a quantity of parafiin, 
paint, and other vils, and a number of rockets. 
The total damage caused by the fire is estimated at 
£18,000, including a quantity of submarine cable. 
The contents, to the extent of £14,000, were in- 
sured in the Sun Office. 


The manufacture of the new cable for the 
Western Union Telegraph Company, from Punta 
Rana to Key West, is being carried on at the India- 
rubber Company’s Works, at Silvertown. 


The Anglo-American Telegraph Company have 
introduced a word-tariff since May rst, and, though 
the effect of the reduction has not yet proved suc- 
cessful, there can be no doubt that itis a step in 
the right direction. The price varies from rs. 6d. 
to Newfoundland to 3s. 6d.“to Vancouver Island. 
It is 2s. to New York, 2s. 6d. to California, per 
word. 


The fifth International Telegraph Conference, 
which is on this occasion to be held at St. Peters- 
burg, assembles on the istinst. Representatives 
from all countries and foreign telegraphic admi- 
nistrations will be present, the British Postal Tele- 


_ graph Department being represented by Mr. H. C. 


Fischer, the Controller of the Central Telegraph 
Station in London, and Mr. Alan E. Chambre, the 
Surveyor of the Private Wire Branch of the De- 
) Colonel Robinson with Major Bateman 
represent the Indian Telegraph Department; Sir 
James Anderson and Mr. Lewis Wells (formerly of 
the Electric and International Telegraph Company) 
the Eastern Telegraph Company ; Sir James Car- 
michael and Mr. 8. M. Clare the Submarine Com- 
pany; Mr. Andrews the Indo-European Company ; 
and Mr. H. G. Erichsen the Great Northern Com- 
pany. The principal business of the Conference 
will be the codification of regulations arrived at on 


previous meetings, so as to secure some uniformity 
in the treatment of international telegrams. An 
important proposition, having for its object the re- 
duction of the minimum number of words in 
foreign-European messages from 20 to ro, and a 
corresponding reduction of the tariff for such mes- 
sages, will be brought forward; and the attention 
of the Conference will be asked to a somewhat 
similar proposition with regard to extra-lMuropean 
messages. The sittings of the Conference will, it 
is anticipated, extend over a period of six weeks. 


The annual general meeting of the Great 
Northern Telegraph Company took place at Copen- 
hagen om the 28th of April. Count Sponneck 
presided. During the past year no extensions of 
the European cables have been made, efforts having 
been confined to thoroughly consolidating the un- 
dertaking, and otherwise utilising the resources at 
the Company’s disposal. Two cables had been 
broken, one of which (France and Denmark) had 
only recently been repaired. All cables were now 
in a most satisfactory state. The Danish Govern- 
ment lines had been improved and rebuilt. Sir 
William Thomson’s recorder was the instrument 
now employed on all lines between England, Den- 
mark, and Russia, and the speed had thereby been 
considerably increased, The European traffic sta- 
tistics show an inerease of 27 per cent on the 1873 
work, viz. :— 


Francs, 
1874.—722,386 messages, value 2,332,568 
187 3.—536,206 5 oo, 1 7040;490 
Increase ... 492,072 


A school for theoretical and practical education had 
been established at Taborg, near Copenhagen, and 


| a pension fund for the Staff of the Company started. 


It now counted 150 members, who contribute 3 per 
cent of their salaries, andthe Vompany alike amount. 
Interruptions to the China and Japan cables had 
been few compared to the previous year. The land 
lines were in good condition, and extensions in 
China were being cultivated. The increase of 
traffic over this section of the Company's system, 
as compared with 1873, equalled 38 per cent, 
‘he dividend for the year was fixed at 7 per cent, 
Mr. O. B. Suhr being re-elected as a Director, and 
Admiral Bille and Mr. Berner as Auditors. 


From the Annual Report of the Atlantic and 
Pacific Telegraph Company we learn that its sys- 
tem now covers, 14,612 miles of poles, and 28,477 
miles of wire, serving 1385 offices. During the 
year new lines had been constructed to the extent 
of 728} miles. The gross receipts were 450,534°01 
dols., and the gross expenses 399,111°97 dols., 
leaving a net profit of 51,422'04 dols. Exclusive _ 
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use of Sir Charles Wheatstone’s automatic system 
of transmission inthe United States and the Island 
of Cuba had been purchased, and important exten- 
sions—by which the Company’s system will 
embrace all the leading cities north and south—are 
under consideration, with the prospect of favourable 
results. The reduced rates, which took effect on 
the 15th of February, resulted in an immediate in- 
crease of business quite equal to the Company's 
expectations. Iurther reductions are contemplated 
as soon as the increase of wires and manufacture of 
automatic apparatus will admit of a proper dis- 
charge of the contemplated increase. 


The Journal ef the Telegraph publishes, as an 
extract from the Albany Lvening Journal, a descrip- 
tion of an iron telegraph-pole which is now being 
manufactured for use in New York. It is stated to 
be lighter than a wooden pole of the same height, 
far stronger, and capable of supporting a much 
greater weight. Its construction is that of a num- 
ber of wrought-iron bars, rolled out the entire 
length of the pole, which bars are placed around 
light cast-iron cores, arranged at proper intervals 
from each other. The cores have seats or notches 
to hold the bars in their places, so as to prevent 
their moving sideways, and the bars also have 
notches into which the cores fit, to keep them from 
moving up or down. Around the outside, where 
each core is placed, a ring or band of wrought-iron 
is tightly fitted, which holds the bars firmly in their 
places. Any number or any sized bars may be 
used, but it is found that six very light bars of 
angle iron arranged in this way afford a strength 
equal to that required for a pole 50 feet in height. 
The cores are larger at the base than at the top. 
No machinery or shop labour is required to put it 
together other than the making of the outside rings, 
so that a pole may be ordered in pieces and put to- 
gether at the point where it is to be used. 


A Bill introduced into the New York State 
Assembly, to compel telegraph companies to put 
their wires underground in the cities of New York 
and Brooklyn, has been thrown out by the Com- 
mittee on Cities and Villages, to which it was 
referred. The Committee, after repeated hearings, 
by a unanimous vote decided not to report it. 


atoceedings of Societies, 


SOCIETY OF TELEGRAPH ENGINEERS. 


At the ordinary meeting on Wednesday, roth March, 
Mr. Latimer Crarx, President, in the chair, 

The paper read was ‘‘On Batteries and their 
Employment in Telegraphy,’ by James Stvewricut, 
M.A., Associate. After stating that it was not his 
intention to enter into the history of the battery, the 
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author proceeded to a brief review of the rival contact 
and chemical theories which had been advanced to 
account for the action observed in the galvanic or 
voltaic cell. 

Having shown that the former was in direct opposi- 
tion to the principle of the conservation of energy, 
and that the more delicate testing apparatus invented 
since Faraday’s time had demonstrated the latter to 
be untenable, he explained the latest theory which 
had been put forward. This reconciles to some 
extent the previous theories, for it allows on the one 
hand, to the supperters of the contact theory, that 
the initial action is due to the simple contact of dis- 
similar bodies, whilst on the other hand it asserts 
that this action can be maintained only by chemism. 
The weak point of this, however, as well as of the old 
contact theory, was stated to be-the difficulty in 
accounting for the initial action. For, recognising 
the universal truth of the principle of the conservation 
of energy, that it is an absolute impossibility to create 
force de novo without the transmutation of an 
equivalent from some other form, it is difficult to see 
how the simple contact of two dissimilar bodies can of 
itself call into play any novel form of energy. Ex- 
periment, too, it would seem, can bring but little 
assistance to a satisfactory solution of the difficulty, 
that so far as one can judge at present must be left 
to the scientific imagination. 

Having pointed out the deleterious effects of galvanic 
polarisation and local action, to one or other of which 
all batteries are more or less subject, the author pro- 
ceeds to state the conditions which, in his opinion, 
should be fulfilled by a perfect battery for actual 
every-day use. They are three in number, and are as 
follows :— 

(x.) That the current obtained from it should be 

constant. 

(2.) When the battery is not actually required, 
there should be no action going on in it 
attended by a needless consumption 
material. 

(3.) The materials employed in its construction 
and maintenance should not be expensive, 
or, at all events, should be as inexpensive as 
possible, and there should be no difficulty or 
danger in handling them. 

The Daniell is selected as the first battery for 
examination, not more on account of the time- 
honoured position which it occupies, than from the 
fact that in one or other of its numerous modifica- 
tions it is more widely employed than any other. 

After describing the principle of Daniell’s battery, 
and the mechanism of the ‘“ ordinary ’’ form which is 
in general use in England, the author observed that 
this battery fulfilled more than any other, the first 
condition, viz., that of constancy ; but that as regards 
the second, it fell far short of the ideal battery. 
Unnecessary waste of materials is constantly going on 
in it by reason of ‘‘ osmose”’ and the diffusion of the 
two liquids—solutions of copper. sulphate and zine 
sulphate—which are employed, and the amount of 
real work done is thus out of all proportion to the 
materials consumed. With the object of surmounting 
this evil, which is inherent in all forms of two fluid 
batteries, M. Leclanché introduced the battery 
which bears his name. This, although admitted to 
be superior to all the single fluid batteries hitherto 
tried, was stated to labour under some, at least, of 
the disadvantages to which they are subject. Con- 
stancy is not to be found in the battery when it is 
incessantly worked for any length of time: the varia- 
tion in the strength of current is attributed—first, to 
the unconsumed hydrogen accumulating in the nega- 
tive element, and the giving rise to galvanic polarisa- 
tion; secondly, to the formation of double salts— 
oxychlorides and zing ammoni¢c chlorides—which 
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‘being slowly soluble, interpose additional internal 
resistance in the path of the current. 

Although inferior to Daniell’s battery in the matter 
of constancy, the Leclanché possesses a decided 
advantage over any other battery which has hitherto 
been tried so far as the second condition is concerned. 
No unnecessary waste can take place from either 
osmose or diffusion. The defects when the battery 
was at rest lay in the corrosive action which takes 
place at the point where the connecting wire is united 
to the negative element; the destruction of the con- 
necting wire by the fumes of free ammonia given off 
in the action of the battery, and the formation of 
white-lead. The first two, it was pointed out, had 
been got rid of to a great extent by the introduction 
of the trough form of Leclanché, but the last-named 
had not thus far been eradicated. Still the main 
difficulty and the chief item of expense in the main- 
tenance of this battery, it was urged, is the porous 
pot or partition. Whether in the earlier or later form 
these crack or flake, owing to the formation of the 
double salts, whose influence as they pass from a 
state of solution into the solid form cannot be 
resisted. Thisandthe galvanic polarisation disqualify 
Leclanché’s battery from being used where a heavy 
strain is to be placed upon it: it is thus unsuited for 
a ‘local,’ and cannot be relied upon for the main- 
tenance of a constant current. 

To obviate the necessity of having a porous parti- 
tion at all in Daniell’s battery, the ‘‘ gravity ” form of 
battery was introduced: in this the liquids are kept 
apart by the force of gravity alone. The Minotto, 
one of the best known of the class, is universally 
employed in India, as well as for some special 
purposes in England, and has given universal 
satisfaction. 

Grove’s battery, it is stated, possesses none of the 
qualifications which a battery intended for general 
use in telegraphy should possess. The current 
obtained from it is not constant for any length of 
time: there is a vigorous chemical action attended 
with unnecessary waste going on even when the 
battery is at rest, and the materials employed in it 
are both expensive and difficult to handle. Notwith- 
standing all this, Grove’s battery was largely employed 
until quite recently in America. So also was the 
carbon or electropoion battery, which differed from 
the Grove in having a plate of carbon immersed in a 
solution of bichromate of potash as the negative 
element in place of a plate of platinum in concentrated 
nitric acid. Both of them are now fast disappearing 
in favour of one of the numerous forms of gravity 
battery, the Callaud, the Hill, the Lockwood, the 
Baltimore. 

The Callaud, which is a gravity battery pure and 
simple, is that which is coming into mosi extensive 
use in America. Complete rest, so as to prevent the 
mixture of the two liquids, is essential in it as in all 
similar forms of gravity batteries for efficient working. 
When this is ensured, the Callaud appears to do 
satisfactorily what is required of it. 

The special feature of the Lockwood is the arrange- 
ment of the negative element. It consists of two 
concentric coils of coppered wire, and an upright 
standard formed of a straight picce of heavy copper 
_- Wire provided with nuts and washers at each end. 
These coils are wound in reverse directions, and ‘“ the 
influence of the electric current passing through the 
coils when the battery is at work, is such as to keep 
the two solutions apart,” according to the statement 
made by the proprietors of the battery. Whether 
there is any special virtue or not in this arrangement 
of the copper plate, the author was not at present 
prepared to say. 

After a brief allusion to the Baltimore battery, and 
the form manufactured by Messrs. Siemens and 


. 


Halske, the author concluded by saying that the per- 
fect battery for universal use—if anything in con- 
nection with telegraphy will ever be accounted perfect 
—is still a thing of the future, and must, when it 
eventually does make its appearance, realise on the 
one hand the principle aimed at by Leclanché of 
giving in the work done a complete equivalent for the 
materials consumed, and inspire on the other hand 
the perfect confidence of the Daniell in being equal to 
any emergency, and ever ready to respond to what- 
ever demands are made upon it. 

The discussion on this interesting paper was 
adjourned, and resumed on the 24th March; it again 
occupied the whole attention of the meetings on the 
14th and 28th April, when it was finally brought to a 
close. The paper and discussion certainly form the 
most important of any yet brought before the Society, 
and regret is felt that space cannot be given to a full 
report of the discussion. The paper was commented 
upon by several well-known gentlemen. Mr. C. V. 
Walker entered carefully into the relative cost of 
graphite and other batteries. Mr. Hawkins gave 
interesting details of the Leclanché battery. Mr. 
Alfred Bennett read some interesting statements 
relative to numerous experiments with regard to new 
forms of batteries. Dr. John Hall Gladstone spoke 
at some length upon the general question; whilst 
Mr. E. Graves gave expression of sundry practical 
results obtained in the Post Office. Mr. Higgins 
dealt with batteries for requirements of large quantity, 
and explained those used by the Exchange Company ; 
he also explained and showed in action the “‘ Clamond 
Thermo-Electric pile’ (of which we shall give our 
readers a separate description). Mr. Alfred Smee, 
F.R.S., gave interesting particulars of the well-known 
platinum-zinc battery. Dr. Siemens furnished further 
communication. Mr. Preece entered into minute detail 
of the theory and action of such forms of batteries ag 
are in use by the Government, and drew especial 
attention to the difficult nature of electrical nomen- 
clature as at present adopted. Mr. Warren De la 
Rue showed his chloride of silver battery of 1000 
elements, and with the aid of condensers and vacuum 
tubes exhibited various experiments on the stratifica- 
tion of light. The discussion, after a reply from the 
author, was brought to a close with some able 
remarks from the President. 

METEOROLOGICAL SOCIETY. 

At the last meeting of the Meteorological Society, 
on Wednesday evening, May roth, a paper was read 
by the President, Dr. Mann, ‘*On some Practical 
Points Connected with the Construction of Lightning 
Conductors.’ The paper dealt especially with the 
material and dimensions of conductors, the nature 
and influence of points, the essentials of earth-con- 
tacts, connection with metallic masses forming a part 
of the construction of buildings, the power of in- 
duction in producing return shocks, the dangerous 
action of metal chimney pots upon unprotected 
chimney shafts, and the facility with which houses 
may be efficiently protected when the defence is made 
part of the original design of the architect. The 
conditions which were finally insisted upon as indis- 
pensable to efficiency of protection were—z. Ample 
dimension and unbroken continuity in the lightning 
rod. 2. Large and free earth cuntacts, with frequent 
examination by galvanometers if the condition of 
these so prove that they are not in process of impair- 
ment through the operation of chemical erosion. 3, 
The employment of sufficient points above to 
dominate all parts of the building. 4. The addition 
of terminal points to the conducting cistern wherever 
any part of the structure of the building comes near 
to the limiting surface of a conical space having the 
main point of the conductor for its height, and a 
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breadth equal to twice the height of that point from 
the earth for the diameter of its base. 5. The avoid- 
ance of all less elevated conducting divergencies 
within striking distance of the conductor, and 
especially of such dangerous divergencies of this 
character as gas-pipes connected with the general 
mains, and therefore forming good earth-contacts. 


Correspondence, 
EARTH-BORING FOR “TELEGRAPH POLES. 


To the Editor of the Telegraphic Journal. 
S1r,—Reading in the TrenecrapHic Journat of the rst 
of January a discussion on the merits of post-hole 
borers, and having had some experience in the con- 
struction of telegraph lines in South America,—more- 
over as my experience is totally at variance with Mr. 
Burton’s and Mr. Truenfeld’s,—I hasten to give it to 
you. I agree perfectly with Mr. Gavey in the advan- 
tages of the borer. I have used the ordinary American 
borer, and consider it an indispensable tool in tele- 
graph construction in this country. In the province 
of Buenos Ayres, where there is neither gravel nor 
stone of any kind (except at afew isolated spots in 
Tandil, in the far south, where telegraphs or railways 
have not yet reached), the borer can be used with great 
advantage. In Entre Rios and Corrientes you find 
gravel-hills, and loose stone occasionally, and have to 
use a chisel-bar to loosen it; but there are places all 
over the country where it would be impossible to se- 
cure a pole firmly without a borer—in Banados, or 
low swampy places. As to the men objecting to carry 
extra tools, those who have once used the borer eagerly 
ask for it again; besides, the man who carries the 
borer carries nothing else, his companion carrying 
spade and bar if required—pick and shovel are never 
used. 

I have had no difficulty in boring holes making an 
angle of 60° with the surface, on railway curves where 
the poles require to be canted, nor have I seen any 
poles so crooked that I could not fix them with the 
borer. As for the earth being pushed down into the 
hole in erecting the pole, any intelligent workman can 
prevent that with the rounded spades used in this 
country (see Fig.), One man holds the spade with the 


the thrust of butt of 
pole and prevent it running into the earth while the 
others are lifting it. As Mr. Gavey remarks,—‘ The 
smallness of the space between pole and ground is one 
of.the great advantages of a bored hole,” particularly 


in wet soil, where, if the hole is dug with spade and | your battery. In its 


shovel, no amount of ramming will secure a pole with- 


out stones, which may not be at hand: with a bored | z 


hole any flat stick or batten will do to ram the small | 


space between pole and ground, and poles put up in 
bored holes I have found firmer than any others. In 
case a pole is heavier than usual it is only necessary 
to scoop away a little earth from edge of hole, as 
shown by dotted lines in sketch. 

In a line 155 kilometres in length, passing through 
a country diversified with gravel-hills, swamp, soft 
loam, tough clay, and sandy soil, and put up by two 
gangs of fourteen and sixteen men respectively, the 
smaller gang had two borers between them ; the larger 
gang, for want of borers, used the rounded spade, a 
bar, and scoop. The following is the proportion of 
work done by each gang :— 

Small gang, with borers.. .. 
Large gang, with spades om an ales 
The small gang used scoop, spade, and bar, as well as 
large gang in the hard ground.—I am, &ce., 
J. H. BLoomrrenp, 
East Argentine Railway. 
Concordia, Entre Rios, Republica Argentina, 
March 25, 1875. 


Electrical Science in English and Foreign 
Journals. 


13 parts 


Conuptes RendusHebdomadaires des Seances del’ Academie . 


des Sciences. Vol. Ixxx., No. 15. April 19, 1875. 


The Theory of the Process of Magnetisation.—J. M- 
Gaugain.—This is so bound up with other papers, 
rom the same author, on the subject of magnetism, 
that we have not room to spare in our columns to in- 
telligibly abstract it. We therefore refer our readers 
to the original paper. 

A New Source of Magnetism.—Donato Tommasi.-— 
When a current of steam, subject to a pressure of 
5 to 6 atmospheres, is passed through a copper tube 
measuring 2 to 3 m.m. in diameter, and covered with 
a helix around an iron cylinder, the cylinder becomes 
magnetised so that an iron needle situated some 
centimetres distant from the vapour magnet is ener- 
getically attracted, and remains magnetised during 
the whole time of the steam-current’s passage through 
the copper tube. 


Bulletino Telegrafico. Anno xi. March, 1875. 
An agreement has been entered into with the 
i‘ Hrlanger’? Company to lay and maintain a éub- 
marine cable from the Italian mainland to the island 
of Sardinia. 

The Perseveranza gives a description of the monu- 
ment erected, at Camnago, in honour of Volta. 

Volpicelli read _a paper before the Accademia dei 
Lincei, on the r4th of February, on Melloni’s theory of 
electrostatic induction, whieh, he argued, was prefer- 
able to that commonly adopted. 

A new International Telegraphic Conference will be 
opened at St. Petersburg in the course of June. The 
proposal for the neutralisation of telegraphic lines 
will be abandoned, since the great powers are not dis- 
posed to give it their adhesion. 

New Use of Platinum.—La Revue Britannique an- 

jnounces that George Robinson, of New York, hag 
invented a new process for sawing all woods with the 
greatest case. Instead of a saw he uses a thin plati- 
num wire, heated to whiteness by the continuous 
passage of an electric current: = 


Go Correspondents, | 


G, HE. §.—We shall be happy to insert a scientific 


pesnant tras a entific explanation of 
omm i 1 
of an advertisement. % © unication is too much 


We have duly received Mr. Lemon’s co ications from Ne 
. mmuni m 
ealand. cations from New 


Mr. EDWARDS.—We have not the information you require, 
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TELEGRAPHIC FINANCE. 


Tue customary capital account presented to Par- 
liament by the Comptroller and Auditor-General 
has afforded one of our daily contemporaries a 
further opportunity of carping at the telegraph 
expenditure of the Post-Office. It seems high 
time that the public mind should be directed to the 
true issues of the question. 
our telegraph system are precluded from defending 
their own acts in the public press, and the dis. 
cussion of a purely financial question of this 
character, scarcely falls within the scope of the 
columns of a technical journal. Nevertheless, 
there are certain general facts so patent that he 
who runs may read. Ha parte statements only 
have hitherto appeared. The debtor side of the 
account has been shown, but not one word has 
been said of the creditor side. It may be true that 
the revenue has fallen short by over £100,000 of 
the amount required to pay interest on the capital 
borrowed, but what have the public benefitted by 
this expenditure ? Does the public itself complain ? 
We have carefully examined this report, and we 
fail to perceive any error committed, any defect of 
administration exhibited, or any evidence of ‘lavish 
magnificence.” £584 4s. 2d. was relinquished ‘“ as 
a compromise in settlement of all claims on the 
other side.” It is not suggested that this was im- 
proper or extravagant, but that it was done ‘“ with- 
out even taking the trouble to refer to the Treasury 
for advice or permission.” 

The Report of the Auditor-General is presented 
to Parliament annually, pursuant to a recent Act. 
It is, however, regarded by the public generally as 
some exceptional document called forth by per- 
sistent laches on the part of the Post-Office 
Telegraph Department. Itis no such thing. The 
Auditor-General is compelled to: make this report 
as a matter of ordinary routine, and his duty 
appears to be simply to see that the charges made 
in the annual accounts are properly sanctioned by 
the Treasury and Parliament. He has nothing to 
do with their propriety or necessity: these are de- 
termined by the Treasury. 

The head and front of all the complaints made 
against the Post-Office authorities is that expendi- 
ture has been incurred without the necessary con- 
stitutional authority. The most adverse critics 
have never suggested either wasteful or unnecessary 
expenditure. Many persons think that a high price 
was paid to the Telegraph Companies, but many other 


The administrators of 


lent which the nation receives. 


private companies, especially Gas Companies, have 
since been purchased by local authorities at much 
higher price. The Railway Companies have made 
outrageous and exorbitant claims, but in no case— 
so far as we can make out from a Return laid 
before Parliament—has a Railway Company suc- 
ceeded in obtaining through arbitration more than 
the Post-Office was willing to give by agreement. 
Moreover, the claims made are being dealt with 
strictly in accordance with the Acts of Parliament, 
and before a tribunal above reproach or question. 
The public, we conceive, has received the fullest 
possible value for its outlay, in the shape of an im- 
proved, widely extended, and more stable telegraph 
service. The gravest offence committed by the 
Post-Office that we can trace is, that it has been 
too energetic in the service of its master—the 
public. . 

Telegraphic finance is divisible into two heads, 
viz., capital and current expenditure. The first 
was closed about a year and a half ago, on an un- 
dertaking of the late Prime Minister, and the 
second is necessarily incurred in maintaining and 
upholding the efficiency of the system. To carp at 
the first is to beg the question. The telegraphs 
have been purchased by the State, the public gene- 
rally are very well satisfied with their bargain, the 
sums required for the purchase have been defined 
and supplied by Parliament, and no voice has yet 
been raised against the policy or advantage of that 
acquisition. 

The fact that the annual nett receipts derivable 
from telegraphs do not at present suffice fully to 


pay the interest on the loans raised to acquire 


them, is no doubt a fair subject for comment and 
eriticism. As a Journal interested in Telegraphy, 


we watch with anxiety for further information on 


this point. The natural growth of telegraphic 
business must shortly convert deficiency into sur- 


plus. Moreover, it is not fair to parade a deficiency 


of £100,000 a year without considering the equiva- 


Besides the intro- 
duction of a cheap and uniform tariff, the telegraph 


has been carried to every considerable village in 


the three kingdoms, and that not merely to the 


railway-station or its outskirts, but to the very 


centres of population and business. A swift and 


reliable service has supplanted what was, in many 


cases, a slow and intermittent service. A costly 
and dilatory porterage has been replaced by a 
comparatively free and rapid delivery. A system 
of news despatch has been established on principles 
so liberal and perfect that the daily newspapers— 
even inthe most distant provinces—are able, by 
its aid, to print reports, extending to many columns, 
of events occurring within a few hours of the time 


|of publication. This could not have been possible 
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under any private system of commercial telegraphy, 
for the unification and re-arrangement of wires 
effected under the scheme of postal telegraphs 
have alone rendered it possible. 

The Government has organised a telegraph ad- 
ministration that is a model for all countries to 
imitate, and it has succeeded in acquiring a revenue 
which at any rate exceeds working expenses; and 
the natural increase in the business itself, as well as 
the perfect manner in which that business is con- 
ducted, lead up to the confident expectation that 
the time is not far distant when financial equilibrium 
will be established. 


THE VOLTAIC BATTERY. 


A Coursr oF Six LeEcrvrss, 

By Dr. JOHN HALL GLADSTONE, I.R.S., 
Fullerian Professor of Chemistry, Royal Institution. 
DELIVERED AT THE Royat INsTITUTION OF GREAT 
BRITAIN.—CHRISTMAS, 1874-5. 

(Continued from p. 113.) 


LecturE V.—ELectRotTypine, &e, 
I wanr—in the remainder of the lecture to-day, 
and in the next lecture—to speak of the practical 
applications of the voltaic battery. 

You are all aware, I dare say,—at least every 
girl and every boy ought to be aware,—that if you 
get hold of a truth it generally has some use, or 
outcome ; if you get hold of a falsehood it is barren, 
it is useless or worse than useless to yourself and 
to those round about you. If you find a real fact it 
will abide by you, and you can turn it in one di- 
rection or another, and make it useful in various 
ways. It is the same with a true or a false theory. 
I spoke of that in the last lecture—did I not ?— 
with regard to the theory of Galvani and the theory 
of Volta. Galvani’s theory as to why his frog 
kicked was an incorrect one, and produced very 
little result. It would never have produced these 
beautiful things that we have upon the table here ; 
but Volta had a better theory—a truer view. I do 
not say that it was perfectly true, but it was a 
nearer approach to the truth ; and that theory be- 
came productive, and led people to think and work 
in various ways, and so we have these great results, 
and all these beautiful applications. Remember, 
then, that it is a great thing to get hold of a true 
fact or a true theory—great not only in itself, but 
also in the results that flow from it. 

There were various early results from the gal- 
vanic battery. One thing that Davy tried was 
this :—You know that the bottoms of ships are cop- 
pered, in order to protect them from the water and 
from the things that are in the water. You know, 
too, perhaps, that the copper wears away gradually, 
and, of course, as copper is a costly thing, it was 
desirable, if possible, to protectthe copper sheathing 
of the ships; and Davy thought that if he put 
various pieces of zinc about the copper, the zinc 
would dissolve and the copper would not. He tried 
it with what were called “ zinc protectors,” on the 
copper sheathing of the ships, and no doubt with 
very good effect, because the zinc did dissolve; and 
the copper was protected, in the salt water of the 


sea. That you can all understand, as you know 
something of electrical decomposition. But there 
was cne disadvantage. He found that, as the 
copper did not dissolve, it became a famous place 
for all sorts of zoophytes, and alge, barnacles, and 
protozoa to grow upon; and as the ship went 
through the sea it became a living forest of all 
these things belonging to the vegetable and animal 
world. This was very inconvenient, and retarded 
the ship, and so these protectors had“to be taken 
away, when, of course, the copper—wearing away as 
before—was not covered so much with these living 
creatures of the sea. That was an application that 
brought an unsatisfactory result. 

Another apptication was this—and I do not know 
why it ceased to be used. It may, indeed, be used 
still for anything I know. Some of you tried, I 
dare say, when you went home after the first 
lecture, an experiment with the zine plate and 
copper held on the two sides of the tongue, and you 
found that there was an unpleasant flavour. Now 
the nurserymen took advantage of that property for 
use in gardens, and they thought that they could 
prevent soft animals climbing up their trees. I 
will draw a sketch of the arrangement :—Suppose 
we have a plant growing up. The plan was to 
put round the stem a little band of copper, and 
then a band of zinc. Then as the creature crawled 
along,—a snail, or slug, or caterpillar,—when the 
little fellow was on the copper, and put his head for- 
ward, he came upon the zinc ; he did not like it, and 
at once threw his head back; but he tried it again, 
and still he did not like it: so at last, after various 
attempts, he turned tail, and went down the plant 
again. 

“The galvanic battery has been applied sometimes. 
to machinery, and we have machines which can be 
worked by it. Here is one which I will set going 
with a little battery, consisting of two cells of 
Grove. There it goes. It depends upon the 
forming of temporary magnets. Magnets are made 
and unmade in rapid succession. Now the machine 
is going fast, and making even more noise than 
before. But there is a great deal more noise than 
work in this case: you will find that if we touch it 
in any way it will immediately stop. The difficulty 
is that we get very little mechanical work out of a 
galvanic battery. These machines are simply toys, 
and any attempts which have been made to apply 
the voltaic battery to large machinery have failed. 
The fact is that it is very much cheaper to burn 
coal in a steam-engine than to burn the coal in 
order to reduce the zinc which is dissolved in the 
battery. However, there is no mistake about the 
power being capable of production, and, of course, 
we can drive any sort of machine we please. Here 
is a little locomotive—a jolly little thing, which 
carries its own battery. Itis a bichromate of pot- 
ash battery. There are two carbon plates and zinc 
between, and the bichromate of potash solution is 
put in this cell. Ihave simply to lower the zinc, 
and there it goes. It takes itself along very well ; 
but if we had a train of carriages attached to it I 
think it would be puzzled to go on. I dare say it 
would hardly run over my notes. Oh, yes, it will. 
I do not apprehend, however, for the reasons I 
mentioned to you just now, that we shall ever be 
going along our railways by means of galvanic 
batteries. Coal must be used in reducing zinc, and 
we can employ it better for making steam. How- 
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ever, there are many mechanical actions which do | 
not require any strong power, and for those pur- 
poses it is useful. It has been applied to clocks, 
and by the kindness of Sir Charles Wheatstone we 
have an electric clock in the ante-room. Some- 
times clocks have been made to work originally 
with electricity, but I do not think that these are 
so good as clocks which are merely regulated by 
electricity. We can attach a clock of this sori to 
other clocks, and thus we can employ common 
cheap clocks, and keep them timed by our standard 
clock by means of electricity. These clocks are 
employed for dropping time-balls and firing time- 
signals in different towns of England, and this is 
done very easily. 

_But another application of the galvanic battery, 
which is more common by far than its application 
to clocks, is the ringing of bells. Here I have a 
series of bells, and here is a Leclanché battery 
of two cells. I believe Mr. Murray told me that 
this battery has been going for a couple of years. 
The value of this particular kind of battery is that 
it only works when it is wanted, and it wears out 
very slowly. We have only to touch any of these 
knobs, and the battery sets something ringing. It 
has also brought out this mark —‘“ Office.” That 
shows that the bell is being rung from the office. 
We touch this other knob, and a bell is set 
ringing, and we bring out the word “ Study,” so 
that we see that the bell is being rung from the study. 
By merely pushing these knobs we make contact, 
and thus are able to ring the bell. ; 

But a much more important application of the 
galvanic battery is to electrotyping, and to electro- 
plating and electro-gilding, and to that subject I 
vate your attention during the remainder of our 
nour. 

You may recollect that I have already spoken to 
you about the simple electrotyping trough, and how 
we can copy medallions. This is such a trough as 
any of you can employ. It is sold in the shops at a 
cheap price. Thire are some still cheaper; but I 
have not brought a cheaper one here, though some 
of my own juveniles, with myself, tried one yester- 
day; for while we succeeded in making medallions 
we did not think they were quite good enough to 
present before you to-day. However, with this) 
apparatus I have no doubt that we can easily pre- 
pare what we want. Here are the zine and the 
medals, and there is the porous cell. Then we put 
the medals in a bath, and we pour into this bath any 
. solution of copper. We put into the porous cell 
bisulphate of potash, or common salt if we please, 
and the zine will dissolve in that. This is a copper 
wire, by which we can join to the piece of zinc any 
of these medallions we like, and then we have them 
hanging down at the side. A gradual change will 
take place, which is represented in the diagram, 
where you see the medallion hanging down. A 
change is taking place, and the copper is being 
deposited on the medallion, while the zine plate— 
which is in the other cell—is being dissolved up at 
the same time. Any of you can try that if you 
like. We have some things which have been pre- 
pared in this way. Here, for instance, is a little 
medallion of Wellington. This has been just 


taken out, and there is the medallion with a rough 
outside ; but there is no doubt about the perfection 
and smoothness of the impression itself. Probably 


you to look at. But you understand that we never 
get any galvanic effect at all unless we have perfect 
conduction. ‘The medals which are employed must 
conduct the force, and the liquid must conduct the 
force. Therefore, at first, it was supposed that it 
might be easy to copy a medal or a coin, but that it 
would not be possible to copy other things which 
are not conductors. But there was one great dis- 
covery made which brought about the copying of 
other things besides metallic bodies, and it is a 
discovery upon which, I think, an insufficient 
amount of attention has been bestowed. Without 
that discovery it would have been impossible for us 
to produce all these effects which we obtain now 
by the electrotype. Some discoverers have pa- 
tented their inventions, and made large fortunes by 
them ; but the gentleman who made this discovery 
—a friend of mine, long passed to his rest—did 
not think it worth while, or did not care to patent 

it. He, at first, merely announced it, I believe, at 

a Soirée in this Institution. It was Mr. Robert 
Murray—the father of Mr. Murray who lent me 

those bells and some other things in the room. 

This great discovery enables us to turn either a 

plaster of Paris cast, or a gutta-percha mould, or a 

wax mould, into a conducting surface. This great - 
discovery was the application of black-lead to the 

surface of the cast or mould. You know black- 

lead, or plumbago, or graphite. It goes by those 

various names. Here are some fine specimens of 

that black-lead ; but the black-lead which is em- 

ployed in electrotyping is in a state of powder. 

Now black-lead is a very good conductor of elec- 

tricity, and we have simply to rub these moulds 

over with it. Here is a gutta-percha mould which 

is somewhat elastic. Any of you can prepare the 

moulds like this, and there is no difficulty in 

getting black-lead at home and rubbing it over the 

moulds. You have then a conducting surface. 

Then you twist your wire round the mould, and if’ 
you like to varnish the back of the mould so much 

the better. ‘Take care not to cover the back with 

black-lead. - Place it in the bath, and in the 

course of an hour you will have the mould covered 

with copper where it has been covered with black- 

lead. If your first attempts are not successful, try 

again, and then you will be rewarded with success, 

and suscess which comes at las: after a few failures 

is more valuable than success which comes in the 

first instance. When you have deposited all you 

want, lift off the copper with your thumb-nail, trim 

it with a pair of scissors, and then you can burnish 

it up and put a polish on it, or you can afterwards 

—by the process I shall describe to you pre- 

sently—cover the medal with silver. You can turn 

it into a silver medal instead of a copper medal, or 

if you prefer gold to silver, as some people do, 

you can turn it into a gold medal. 

Now that is the simplest kind of cell in which 
you can produce this electrotyping. In practice it 
is often actually carrizd on for commercial purposes 
in that way; but if you do not want the electro- 
typing on a large scale it is better to employ a 
separate battery. This is a small Smee’s cell. 
You may take any other battery you like. It is 
better not to employ too strong a battery ; but any 
of the forms will answer. ‘The Smee and the 
Daniell are, however, perhaps the best for this 
purpose, because they act constantly, and com- 


it will be well just to pass round some of these for | paratively slowly. You place across your trough a 
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band of metal, and then you can hang upon it! 
any of your moulds by means of wires. You 
must do something else besides hang the moulds, 
because although you may put sulphate of copper in 
the bath, the sulphate of copper will grow weaker 
and weaker as the process goes on, and the supply 
must be kept up. ‘The thing to do is to put a sheet 
of copper inside the liquid for the one pole, and then 
for the other pole, which is in connection with the 
zinc, you place your mould. Here we have a 
mould with a portrait of Rubens, and here a medal 
is formed... This has. been going on since last 
night, and I see that it has got a very good coating 
of. copper over it. At the end of the lecture we 
will open it and see how it looks. 

But of course you may make a great many other 
things besides medals. For instance, if we want to 
take an engraving we can do it by this process. 
Here are some woodcuts I have had made. The 
figures have been cut into the wood. Here is a 
mould of wax which has been taken from the wood, 
after having been pressed by hydraulic pressure 
upon it. Then this wax mould was _ properly 
blackleaded, and it was put into a bath like this. 
I went over the works of Messrs, Knight and Hall, 
in wxich the thing was done, and saw the process. 
Of course the apparatus which we have here does 
the electrotyping only on a small scale; but at 
those works baths are employed as large as this 
table, and you may see, perhaps, a hundred things 
being coated at once. Large masses of copper are 
being dissolved at one end, while the metal is being 
deposited at the other: Here is one of the thin 
plates which were deposited upon the mould. You 
see it takes on one side perfectly the pattern of the 
mould, and on this side we have rough crystals of 
copper. Afterwards the impression is ‘“ backed 
up,” as they term it, with other metals, and then it 
is employed for printing. The thing which was 
printed from this was the picture of the crystals 
which you have had put into your hands. I deter- 
mined that this engraving should be electrotyped, 
in order that those papers should be examples of 
the art of electrotyping as well as representations 
of the crystals which I showed you on the screen. 
Of course it is possible not merely to deal with 
such things as these, but to electrotype printing 
type in the same way. If we set up common type 
we can take a wax mould from the type as in this 
case, and then we can get a copper deposit upon it. 
Here is a deposit sticking still to the mould. It is 
rough, you see, at the edges, and requires a little 
skill to remove it. Here is a deposit which has 
been removed. It has black-lead on one side, and 
bright copper on the other side. Then what is to 
be done is to back this up with a strong picce of 
metal and wood, and then after framing it and 
removing any imperfections, we can use it as a 
stereotype plate, and print from it to any extent 
we please. 

Now this process is coming into use very largely 
indeed, both for the reproduction of engravings, 
and for the printing of magazines and books. But 
of course this power which we see reproducing 
engravings in this way may be employed for many 
other purposes. We can copy works of art; such, 
for instance, as some of these bronze figures which 
we have here. Here is a bust of my old teacher, 
Liebig—a good likeness of him. It has been 
kindly lent to me by Dr. Hugo Miller. It is a 
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thick copper bust which has been produced by the 
electrotype. Here is an electrotype reproduction 
of an antique bronze of Hercules and the stag. 
Hercules is not there, but the stag is. This other 
figure is Caractacus. These have been done by 
Messrs. Elkingtcn. I hold in my hand a copper 
bar. You see what soft copper we can produce by 
voltaic deposition. It can be bent round and 
twisted, and we can cut it easily; or we may 
have the same metal in a brittle and crystalline 
form. Here isa plaster of Paris mould instead of 
the gutta-percha or wax moulds which I showed 
you, and there are some things which we repro- 
duced from tke plaster. This thick rail of copper 
is one of the cylinders used in calico printing, and 
it is engraved by means of this art. The process 
is very much the same as I have already described 
to you. Or, if we like, we can take a smooth 
copper roller of this sort and put varnish upon it 
in the form of a pattern, and corrode away the 
parts not varnished. 

This art has also been employed for copying 
many things in nature as well as in art.* For 
instance, this is a reproduction of a piece of 
leather—pigskin, in fact. Anyone who looks into 
this will see that it is not any human imitation, 
but there is the real moulding of naturé, and there 
is no mistake about it. Here is an electrotype 
taken from a frog, and we have got here all the 
different markings of the batrachian’s skin very 
perfectly. Messrs. Elkington have sent me this 
beautiful photograph of a basket filled with natural 
ferns, coated with gold, silver, and copper, which 
was presented by them to the Princess of Wales. 
We can take ferns and cover them over with a 
delicate coating of copper and preserve them in 
that way, and very pretty they look. 

But I must speak of other things. We can 
deposit not merely copper and bronze, but other 
metals too. 


interesting application. 
upon iron. ‘his was the first piece of the kind he 
ever produced. It is a little iron basin with the 
copper deposited upon it. He places a piece of 


copper in the bath, and he uses cyanide of potassium | 
and tartrate of potash, and the copper gradually © 
dissolves in those salts, and is deposited slowly , 
Here are some specimens | 
In order | 
to show how closely it sticks to the iron I may say 


and toughly on the iron. 
which exhibit this deposit on the iron. 


that you can scarcely separate the one from the 
other. You can get a very thick deposit of 
copper, not at all of a brittle or crystalline cha- 
racter; and you can see that the copper is about 
as tough and uncrystalline as any piece of copper 
which you see anywhere. Of course it can be 
hammered as any other piece of iron, or copper, or 
brass. You can dissolve brass in your bath in the 
same way; in fact, it is almost impossible to say 
what metals you may not deposit in this manner. 
Mr. De la Rue has sent me this very delicate spe- 
cimen. It is a representation of the corona during 
the eclipse of the sun. In order to render that 
plate more durable it has been covered with an 
exceedingly thin film of iron, and this has been 
removed in one part so that you can see the copper 
beneath. You can see, too, how exceedingly thin 
the film of iron is. But that thin film of iron gives 
additional strength and sharpness to the engraving, 


Mr. Walenn has kindly furnished me | 
with some specimens of what promises to be a very 
This is copper deposited | 
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Then we can take other metals, for instance 
silver, and deposit them. If we want to treat 
silver in this way, we must take a solution of 
cyanide of silver and potassium—argento-cyanide 
of potassium, which can be prepared by the battery 
or otherwise. And then we have to work with 
that much in the same way as we worked with the 
sulphate of copper, employing a battery or a 
machine like this (Gramme’s). In the large works of 
Messrs. Elkington, the patentees of this art, or of 
others who practise it, they suspend a picce of 
silver in the bath and make that one electrode, and 
at the other end they suspend their teapots, or 
spoons, or anything else they wish to cover with 
silver. ‘These articles are made of nickel alloy, 
What is called German silver; but you may take 
almost any metal you please ; though some metals 
require a different manipulation. If we take nickel 
—this white metal, or German silver—the pure 
silver is deposited very easily, and more strongly 


on the prominent parts, and less strongly in the|tiful figure being the result. 


THE ROYAL INSTITUTION. 


Notes of a Course of Seven Lectures on Electricity. 

By Prorrssor Tynpatt, LL.D., I'.R.S. 

Lebruary— March, 1875. 
(Continued from page 126.) 
Norrs or Lecture VI. March 11, 1875. 

1. Lichtenberg devised a means of revealing the 
condition of an electrified surface by dusting it with 
powder. Red-lead, in passing through muslin, is 
positively electrified; flower of sulphur is nega- 
tively electrified. Whisking a fox’s brush over a 
cake of resin, and drawing over the surface the 
knob of a Leyden jar, positively charged, the resin 
is rendered in part negative aud in part positive. 
Dusting the mixed powder over the surface, the 
sulphur arranges itself over the positive places, and 
the red-lead over the negative places, a very beau- 
The figures produced 


interior parts. I ought to say that great care must | by the positive electricity are quite distinct in form 
be taken, when you are working in this way, to | from those produced by the negative. 


have your moulds perfectly clean. In electro- 
plating, I believe, it is exceedingly important that 
everything should be perfectly clean, and that you 
should cover over your metallic mould first of all 
with a little layer of mercury, by dipping it for an 
instant into nitrate of mercury, and then the mould 
with the mercury upon it is capable of taking the 
silver very easily. The silver attaches firmly to 
it, and by proper management it may be deposited 
either in a bright condition or in a dull condition, 
as we wish, and more or less quickly. All this 
depends upon the art of the manufacturer. Of 
course you may find out many ways in which you 
can modify your results. The articles may after- 
wards be burnished, and you may produce any 
polish you like upon the plating Supposing you 
want to plate with gold, you must take auro- 
cyanide of potassium instead of argento-cyanide of 
potassium. The process is substantially the same. 
The only real difference is that you have to employ 
warm solutions in order to get a good effect with 
gold. Silver is deposited in cold baths—gold in 
warm baths. I ought to state that if you want to 
cover an article with gold, it is first covered with 
silver, and then the gold is deposited on the silver. 
If you wish to produce such things as we have 
tipon the table, which are partly silver and partly 
gold, you cover the whole of the article with silver, 
and then you protect with varnish those parts upon 
which no gold is to be deposited. ‘The article is 
then put into the bath of gold, and the gold is 
deposited upon the unprotected portions, while 
upon the varnished portions nothing is deposited. 
Here we have gold and silver figures of horses 
which have been covered over with this dark- 
coloured varnish, which has been allowed to 
remain upon them. By such means as these we 
are able to produce various effects—such effects as 
are exhibited in the beautiful specimens which are 
arranged upon the table. I am indebted to Messrs. 
_De la Rue for a great number of these specimens 
of electrotyping, and to Mr. Walenn, and others. 
And I ought to mention especially my indebtedness 
to Messrs. Elkington and Company for these bronze 
statues, and for the fine display of beautiful works 
of art in electro-plate and electro-gilding which are 
now exhibited on the table in front, 


2. This experiment of Lichtenberg’s constituted 
the germ of Chladni’s important acoustical re- 
searches ‘“ Chladni’s figures” were the direct off- 
spring of “ Lichtenberg’s figures.” 

3. Cadogan Morgan, in 1785, sought to produce 
the electric spark in the interior of solid bodies. 
He inserted two wires into wood, and caused the 
spark to pass between them: the wood was illumi- 
nated with blood-red light, or with yellow light, 
according as the depth at which the spark was pro- 
duced was greater or less. The spark produced 
within an ivory ball, an orange, an apple, or under 
the thumb, illuminates these bodies throughout. A 
lemon is especially suited to this experiment, 
flashing forth at every spark as a speroid of bril- 
liant golden light. A row of eggs is also brilliantly 
illuminated throughout at the passage of every 
spark from a Leyden jar. 

4. At an early period efforts were made to deter- 
mine the direction in which the electricity moved. 
When a card, or a pack of cards, was perforated by 
the electric spark a burr was formed both at its 
place of entrance and its place of exit from the 
card. This indicated the operation of a power 
acting in two directions rather than in one di- 
rection. 

8, We have already illustrated Franklin’s cas- 
cade battery, in which the outer coating of each 
jar is connected with the inner coating of the next 
following jar. In the ordinary battery all the inner 
coatings are connected together, and all the outer 
coatings are connected together. Such a battery 
acts as a single large jar of extraordinary dimen- 
sions. 

6. Wires are warmed by a moderate electric dis- 
charge, by augmenting the charge they are caused ~ 
to glow. The heat developed is proportional to the 
square of the quantity of electricity (measured by 
the unit-jar). With strengthened charge the metal 
is torn to pieces; fusion follows ; and by still 
stronger charges the wires are reduced to metallic 
dust and vapour. . 

7. For such experiments the wire must be thin. 
Without resistance we can have no heat, and when 
the wire is thick we have little resistance. The 
mechanism of the discharge, as shown by the 
figures produced, is different in different wires. 
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The figure produced by the dust of a deflagrated | quested his friend D’Alibard to revise the transla 
silver wire on white paper is especially beautiful. j| tion. D’Alibard was thus induced to erect an iron 

8. When the discharge of a powerful battery is|rod 40 feet long, swpported by sill strings, and 
sent through a steel chain several feet in length, | ending in a sentry-box. It was watched by an old 
the lateral scattering of the particles of the chain | dragoon named Coiffier, who, on the roth of May, 
and their combustion in the air constitute a brilliant | 1752, heard a clap of thunder, and immediately 
and instructive experiment. Chain cables have | afterwards drew sparks from the end of the iron rod. 
been fused by being made the channels of a flash} 16. The danger of experiments with metal rods 
of lightning. was soon illustrated. Richmann, of St. Peters- 

g. Retaining our conception cf an electric fluid, | burg, had a rod raised 3 or 4 feet above-the tiles of 
at this point we naturally add to it the conception| his house. It was connected by a chain with 
of acurrent. Itis the electric current which pro-| another rod in his room; the latter resting in a 
duces the effects just described. In many of our] glass vessel, and being therefore insulated from the 
former experiments we had electricity at rest (static| earth. On the 6th of August, 1753, a thunder- 
electricity); here we have electricity in motion] cloud discharged itself against the external rod ; 
(dynamic electricity). the electricity passed. downwards along the chain: 

10. Sending the current from a battery through} on reaching the rod below it darted from it to 
a flat spiral (the primary) of copper wire, and} Richmann’s head, which was about a foot distant, 
placing within a little distance of it a second simi- | and killed him on the spot. .Had a perfect commu- 
lar spiral (the secondary) with its ends connected, | nication existed between the lower rod and the 
the passage of the current in the first spiral excites | earth, the lightning in this case would have ex- 


a current in the second, which is competent to 
deflagrate wires, and to produce all the other effects 
of the electrical discharge. LEXven when the spirals 
are some feet asunder, the shock produced by the 
secondary current is still manifest. 

11. The current from the secondary spiral may 
be carried round a third ; and this third spiral may 
be allowed to act apon a fourth, exactly as the 
primary did upon the secondary. A tertiary cur- 
rent is thus evoked by the secondary in the fourth 
spiral. 

12. Carrying this tertiary current round a fifth 
spiral, and causing it to act inductively upon a 
sixth, we obtain in the latter a current of the 
fourth order. In this way we generate a long pro- 
geny of currents, all of them having the current 
first sent from the battery for a common progenitor. 
To Prof. Henry, of the United States, and to Prof. 
Riess, of Berlin, we are indebted for the investiga- 
tion of the laws of these currents. These re- 
searches, however, were subsequent to—and were 
indeed suggested by—experiments of a similar 
character previously made by Faraday with voltaic 
electricity. 

13. Franklin made an exhaustive comparison of 


pended itself harmlessly. 

i7. In 1749 Franklin proposed lightning con- 
ductors. He repeated his recommendation in 1753. 
He was opposed on two grounds. The Abbé Nollet 
and those who thought with lim considered it as 
impious to ward off heaven’s lightnings as for a 
child to ward off the chastening rod of its father. 
Others thought that the conductors would “ invite” 
ithe lightning to break upon them. A long dis- 
cussion was also carried on as to whether the con- 
ductors should) be blunt or pointed. Wilson 
| supported the first view, against Franklin, Caven- 
dish, and Watson. He so influenced George ILI. 
that the pointed conductors on Buckingham House 
'were changed for others ending in balls. Expe- 
rience of the most varied kind has justified the 
employment of pointed conductors. In 1769 St. 
| Paul’s Cathedral was first protected. 

18. The most decisive evidence in favour of con- 
ductors was obtained from ships; and it was 
required, to overcome the obstinate prejudice of 
seamen. Case after case occurred in which ships 
unprotected by conductors were singled out from 
‘protected shins, and shattered or destroyed by 
lightning. The conductors were at first movable, 


the effects of electricity and those of lightning. | being hoisted on the approach of a thunderstorm ; 
The lightning flash is of the same shape as the| but these were finally abandoned for the fixed 
elongated electric spark ; like electricity, lightning | lightning conductors devised by the late Sir Snow 
strikes pointed objects in preference to others;} Harris. The saving of property and of life by 
lightning pursues the path of least resistance,—it| this obvious outgrowth of electrical research is 
burns, dissolves metals, rends bodies asunder, and | incalculable. 
strikes men blind. Franklin imitated all these 
effects, striking a pigeon blind, and killing a hen Exrrriuents 1x Leoture VI. 
and turkey by the electrical discharge. (1.) Note 1 was illustrated with the cake of an 
14. Having completely satisfied his mind by this|electrophorus. The negative sulphur formed 
comparison of the identity of both agents, he pro-| branching and stellar shapes of great beauty on 
posed to draw electricity from the clouds by a/ the positively electrified portions of the cake. 
pointed rod erected on a high tower. But before (2.) To connect them with Lichtenberg’s figures 
the tower could be built he succeeded in his object | an example of Chladni's figures was shown. Fine 


by means of a kite with a pointed wire attached to 


it. The electricity descended by the hempen string | 


to a key at the end, the key being separated from 
the observer by a silken string held inthe hand: he 
thus obtained sparks, and charged a Leyden phial 
with atmospheric electricity. ; 
15. But, spurred by Franklin’s researches, the 


sand being strewn upon a brass plate a foot square, 
the plate was caused to emit a musical sound; the 
sand immediately retreated from the vibrating. por- 
tions of the plate and arranged itself sharply as a 
system of ‘‘ nodal lines,” along the places of no 
vibration. 

(3.) I'wo thick wires were pushed into an apple 


electrical character of lightning had been previously | from opposite points, and brought within about $ an - 
proved in France. - A translation of his letter fell|inch of each other within the apple. On causing 
into the hands of the naturalist Buffon, who re-! the spark of a Leyden jar to leap oyer this interval 
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the apple glowed. The glow of a lemon under the 
same circumstances was particularly brilliant. A 
row of éggs ina tall glass jar, with its metal bottom 
connected with the earth, shone brightly when the 
discharge passed through them. 

(4.) ‘The arrangement, charging, and discharging 
of the ordinary electric battery were illustrated, as 
also the use of the unit-jar. 

(5.) Seven cards were placed between the knobs 
of the universal discharger. After the discharge 
had passed through them, the central card was 
found without any burr. Right and left from this 
the burr was in opposite directions, being most 
pronounced in the case of the two external cards. 

(6.) Wires of platinum and of silver were defla- 
grated, leaving the impress of the metallic dust on 
white paper. 

(7.) The lateral scattering of the metal was 
further illustrated by sending the charge through a 
steel chain. The chain, during-a passage of the 
electricity, bristled with lateral spikes of light. 

(8.) Note 1o was illustrated by deflagrating 
6 inches of silver wire by the secondary discharge. 
When the spirals were far apart, gun-cotton— 
placed between the knobs of the universal discharger 
—was ignited by the secondary spark. 


ON TELEGRAPH CONSTRUCTION. 
By JOHN GAVEY, Assoc. Soc. Tel. Engineers. 


In this and the following papers, we propose, in 
considering the general principles to be adopted in 
laying out and constructing telegraph lines, 
endeavouring to deal with the subject in a 
sufficiently elementary manner, to enable those 
members of the telegraph staff who have little or 
ho outdoor experience to lay the foundation of 
that knowledge which they may be called upon to 
apply practically at a later period. 


1. Selection of Route. 


The first point for consideration in dealing with 
the question of connecting two distant places by 
means of a line of telegraph is the route to be 
adopted. In highly civilised and thickly populated 
countries this question is easily settled, for well- 
constructed maps, giving clearly and distinctly all 
the physical and artificial details of the country, 
are readily obtainable. In England, the excellent 
maps, on the scale of one inch tothe mile, pub- 
lished by the ‘Ordnance Survey,” serve most of 
the practical purposes required for telegraph 
engineering; whilst if more minute details are 
needed, reference can be made to the maps on the 
scale of 6 inches and 25 inches to the mile, which 
are issued for many districts. 

In very thinly populated, uncivilised, or un- 
inhabited countries, this resource is not always to 
be had, and special surveys may have to be made, 
and rough plans of the country prepared specially, 
before a route is decided upon. 

Assuming, then, that the maps of the localities 
about to be served have been obtained, a brief 
examination will put the engineer in possession of 
the various routes which lie before him, and these 
may be considered under the heads of ordinary 
roads, railroads, canals, and open country. 

It will very frequently happen that the engineer 
will have a choice of at least two and sometimes 


of three of these classes of routes to select from. 
In such cases, however, the choice will not 
generally be decided by a balance of engineering 
advantages or disadvantages, but by expediency, 
or by commercial questions apart from engineering 
considerations. We do not therefore propose to re- 
discuss the vexed questions of road versus railway 
and canal telegraphs, but simply to describe the 
method of procedure in each case. ; 

High Roads —Having traced out the.main roads 
connecting the two localities, obtained the approxi- 
mate mileages, noted the towns and villages lying 
in either route, and collected such information 
concerning each as is generally furnished by office 
records, the next step is to make a preliminary 
inspection of the whole of them, to decide on the 
best line of road to be adopted. This inspection is 
readily made on horseback or by driving, as a 
sufficient knowledge of the country will be obtained 
in this manner to enable an officer with moderate 
experience to draw up a balance of advantages in 
favour of the best route, and much less time will be 
absorbed than if walking be resorted to. 

Ample notes should be taken by the way of all 
prominent features of the country, and of all 
matters likely to affect the construction or subse- 
quent maintenance of the line. Amongst the most 
prominent points which demand attention are the 
width of the roads in various localities, and the 
amount of waste ground, if any, on either side, 
jottings as to the description of soil, the banks, 
ditches, and trees lining the road, together with 
notes as to parks, mansions, family residences, &c., 
if these are likely to affect the construction of the 
line. . 

Indications as to the best side of the road to 
adopt, and the points where it should be crossed 
in various lengths, will materially assist the 
surveyor in his subsequent work. Brief notes as 
to the best means of passing the towns and 
villages on the way, may likewise be of service, 
and where there is reason to anticipate exceptional 
difficulty, or costly work, this fact should have due 
attention. ' 

During the progress of the inspection, full par- 
ticulars, including the names of the officers of all 
controlling bodies of each length of road, should 
be obtained; the periods and localities at which 
the meetings are held; and any other details 
likely to assist in obtaining the necessary consents 
for proceeding with the work. The namesof large 
landowners also should be recorded, although time 
need not be lost in ascertaining the latter par- 
ticulars. 

This information should be embodied in the 
form of a schedule, giving the name and approxi- 
mate length of each parish, trust, or municipal 
borough, together with the other details referred 
to. ‘This preliminary inspection complete, the 
materials are furnished for forming a definite 
judgment as to the best route, and, commercial and 
traffic considerations aside, the choice should be 
given to that which possesses most of the following 
advantages :— 

(x). The fewest curves, or the most gentle ones. 

(2). The least encumbered with trees, without, 

however, being too much exposed. 

(3). The fewest villages (which are occasionally 

very troublesome), parks, or ornamental 
grounds, - 
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(4). The widest, with the largest amount of 
waste by the side. 

(5). Other things being equal, the most sheltered 
from prevailing winds. 

(6). A road in too close proximity to the sea, or 
to collieries, blast furnaces, and metal or 
chemical works, should be avoided when 
practicable. 

(7). Crossing arms of the sea or navigable rivers 
by means of cables, is frequently a source 
of after trouble. It is worth adding some- 
what to the length of the line to avoid 
this. When most; or all, of the advan- 
tages detailed can be obtained, the mini- 
mum difficulty is found in executing the 
work, but even when the majority of them 
are absent, and we cannot generally 
expect many for any long length, it is 
simply a question for the skill of the 
engineer to overcome the additional diffi- 
culties. 

The route having been decided upon, formal 
application is made to the bodies controlling the 
roads, and their consents being obtained, the actual 
survey may be proceeded with. 

Railways.—TYhe preliminary investigations on a 
railway need be but brief. ‘There is not, like in 
the case of high roads, a choice of lines, with a 
balance of advantages and disadvantages to decide 
upon. The only questions involving special con- 
sideration before the survey commences, are those 
connected with station buildings, large station 
yards, tunnels, viaducts, and steep perpendicular 
cuttings. These are questions which of course 
affect the estimated cost of the work, and for this 
primarily, and also to enable instructions to be 
given as to the method of dealing with each of 
these special points, is the preliminary inspection 
needed. 

Canals.—The remarks made as to railways apply 
to a considerable extent to canals. Natural diffi- 
culties arising from sharp curves; confined space, 
numerous bridges, aqueducts, abrupt variations in 
level, and other points involving departure from 
the ordinary route, or special expenditure, have to 
be noted and provided for, together with, it may 
be, intervening stretches over roads or private 
property. 

Lines through Open Country.—The cases in 
which it is necessary to erect lines through the 
open country for any considerable distance in 
highly civilised districts, are few. Even where 
considerable spaces of waste or uncultivated land 
exist, they are gencrally traversed by roads; and 
it is advisable to follow these as closely as con: 
venient, on account of the facilities for transport, 
inspection, and maintenance thereby afforded. 
Where it becomes necessary, however, to depart 
widely from known roads, the natural features of 
the country must be observed, and the line offering 
the shortest rcute and the fewest difficulties in the 
shape of hills, streams, &c., together with that 
affording the best transport and the most shelter, 
must be adopted. The immediate cost of erection 
is not the only point to. be borne in mind, but the 
future maintenance of the line is a question of the 
highest importance. It will thus be seen that 
unfrequented localities difficult of access, should be, 
where possible, shunned as increasing the difficul- 
ties in the speedy removal of faults when such arise, 
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2. Survey and Consents. 

The route having been decided upon, and the 
necessary consents having been obtained from the 
controlling bodies, the question of survey next 
arises. 

Instruments used in surveying. 

The Chain, commonly called ‘‘ Gunter’s chain,” 
is that most generally used in Iingland, for measur- 
ing distances required in a survey. It is 22 yards 
or 66 feet long, and is divided into too links joined 
by rings. At every tenth link pieces of brass of 
different forms are fixed, affording ready means of 
counting the links. ‘“ Gunter’s chain” is especially 
useful for measuring areas, as it forms a decimal 
of an acre, this being equal to ten square chains, 
or 100,000 square links. It is, perhaps, scarcely 
so well adapted for mere ordinary linear measure- 
ments, when speed, as well as exactitude, is 
required, especially as in telegraph surveying, 
where numerous short lengths have to be 
measured ; as each link being equal to 7°92 inches, 
an awkward fraction is introduced in every case. 

A chain of 22 yards, or in some cases of 100 feet, 
with links 1 foot long, is better adapted to such 
purposes. The chain becomes extended by con- 
stant use, and it requires occasional verification 
and correction by the removal of intermediate 
rings. 

Accompanying the chain are ten arrows, which 
simply consist of pieces of No. 4 wire, pointed at 
one end, and provided with a loop at the other for 
convenience of handling. 

Two men are needed for chain measuring, one at 
each extremity. The first man or leader starting 
with the ten arrows in his hand, walks in the 
direction to be measured, the follower remaining at 
the starting point. When the chain is fairly 
extended in the’ required direction, the leader 
inserts an arrow in the ground at the extremity of 
the chain. Both men then move forward together 
till the follower arrives at the first arrow. The 
leader then deposits a second one, the follower 
takes up the first, and both move on. ‘This is 
repeated till all the ten arrows have been collected 
by the follower. The latter will then have 
measured ten chains. The arrows are returned to 
the leader, and the same operation recommences. 
When lesser distances than ten chains have to be 
measured, tlie arrows should be exchanged for each 
measurement. 

The measuring tape consists of a painted tape 
enclosedin a cylindrical leather case. It measures 
22 yards in length, is divided into feet. and inclies, 
and is wound on a small eylinder inside the case. 
The best tapes are technically termed ‘“ wire 
tapes,’ because a few threads of fine brass or 
copper wire are woven into the substance and run 
through its entire length. This to a great extent 
prevents extension and tearing, and such tapes are 
more exact and more durable than common ones. 

Offset Staff—These are designed primarily to 
measure short distances or offsets, but they serve 
the equally important duty of ranging staffs for 
plotting out the positions of the poles, running 
straight lines along the ground, judging the value 
of angles, &c. 

They are usually 6 feet long, painted black and 
white, in 6-inch lengths, and if provided with 
clamps at each extremity, to admit of two or three 
being fitted together, they are found very service- 
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able for obtaining a route. or direction, when 
intervening obstacles obscure the direct line of 
vision. 


Soles, 


Ir appears from the Report of the Controller and 
Auditor-General on the capital account of the Post 
Office Telegraphs, that the total cost of the Postal 
Telegraph system up to the close of the financial 
year 1872-3, was £9,085,458. 


The Derby result this year numbered over 1400 
messages. During the four days of the meeting, 
some 13,500 messages were dealt with at the 
Epsom Post Office and the Telegraph Office at the 
Grand Stand, of which 1650 were for the Press. On 
the Derby day the total number of messages 
approximated 4500, being an increase of 300 on the 
number for the corresponding day the preceding 
year. On the Oaks day the number was 3200, 
being an increase of nearly 500. In 1870, the first 
year after the Post Office acquired the telegraphs, 
the Derby day produced barely 1600 messages, 
whilst the total number for the week was hardly in 
excess of that dealt with on the Derby day of the 
present year. 


The following is from the Cuba Submarine 
Telegraph Company (Limited) :—Information has 
been received of the interruption of the cable 
between Punta Rassa and Key West, connecting 
the West India Islands and Panama with North 
America. Telegrams are being conveyed by 
steamer, at an average delay of about one day. 


In concluding his lectures ‘‘ On Chemical I*orce,” 
at the Royal Institution, Professor Gladstone, 
F.R.S., described a series of experiments recently 
made by himself and Mr. Tribe by means of what 
is called the copper-zine couple. When thin sheets 
of zinc are immersed in a solution of cupric 
sulphate, copper is deposited upon it in a minute 
state of division, and thus the two metals touch at 
myriads of points. When this couple is immersed 
in a binary liquid, the liquid at each point of 
junction is exposed to the full chemical or electro- 
motive force of the metals. It was shown that this 
obviates the great difficulty there often is in decom- 
posing a liquid on account of the ‘“ resistance” 
which it offers, and the lecturer exhibited the 
breaking up in this way of pure water, iodide of 
ethyl, chloroform, and many other substances with 
the production of pure hydrogen, zine ethyl, 
hydrides, &c., and several bodies previously 
unknown, some of which are spontaneously inflam- 
mable in the air; in fact, one substance which had 


- 


never been made before was prepared expressly for 
the lecture, and was named zinc ethylo-chloride. 
The copper-zine couple has been practically applied 
to the production of certain organic compounds» 
and to the determination of nitrates in potable 
waters. 


The fourth International Telegraph Conference 
was opened at St. Petersburg on the 1st June by 
General Timaschew, Minister of the Interior, who 
delivered an address to the members, concluding 
with an assurance that the pacific feelings expressed 
by the Emperor are the unanimous aspirations of 
the Russian nation. Signor d’Amico, the Italian 
delegate, replied on behalf of his colleagues. 


We are informed by the Great Northern Tele- 
graph Company that, according to information 
received from Foochow, an agreement was entered 
into and signed there on the 21st May, between the 
Chinese Government, represented by the Imperial 
Commissioner Shen Panchen, Viseroy and General 
in the Province of Fookien, charged with full 
powers by Tsung-li-Yamen, Minister for Foreign 
Affairs in Pekin, and the Great Northern Telegraph 
Company, to the following effect:—The Chinese 
Government pays the Company full compensation 
for the damage done to the Foochow-Amoy line in 
January last. The Company to erect a line of tele- 
graphs between Foochow and Amoy for account 
and use of the Chinese Government. Inland tele- 
graph stations to be established in Amoy, Foochows 
and the two intermediate towns, Hinghua and 
Chuenchan. The working of the line to be under- 
taken by the Company for account of the Chinese 
Government. 


At a recent Board meeting of the Anglo- 
American Telegraph Company, it was resolved 
that on and after the 2nd of June the estimated 
gross receipts of the Company for the previous day 
be posted daily at the offices. 


Although the traffic returns now exhibited by the 
Anglo-American Telegraph Company show a falling 
off compared with the corresponding period when 
the 4s. tariff was in force, the cheaper rate is _be- 
ginning to tell in the increase of messages. The 
daily average earnings last month were £1095 
against £1813 in May, 1874, when the charge was 
4s. per word, so that the reduction of 50 per cent 
in the tariff only involved a loss of 38 per cent in 
the receipts. On Wednesday last the receipts 
were £1400 against £1240 on the previous day, while 
the daily average in that month last year was £1959. 
The decrease was thus only 28 per cent, the dimi- 
nution in charge being 50 per cent. On Thursday 
the receipts were £1340, and on Friday £1350, — 
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At a meeting on Monday, June 7, at the City 
Terminus Hotel, of the Eastern Extension, Austra- 
lian, and China Telegraph Company, the following 
Resolutions were passed :—“‘ 1. That the report of 
the Directors recommending the extension of the 
telegraphic system of the Company to New Zealand 
be and is hereby adopted, and that the Directors be 
and are hereby authorised to proceed with such ex- 
tension, and to enter into all necessary contracts, 
and to do all necessary acts, to effect such extension, 
2, That the Directors be and are hereby authorised 
to enter into such agreement or agreements, or 
make such other arrangements as they shall think 
fit, on behalf of the Company, with the Hon. Sir 
Julius Vogel, on behalf of the Government of New 
Zealand, for defining and settling the terms and 
conditions of telegraphic communication by the 
Company with that Colony.” 


The traffic receipts of the Eastern Telegraph 
Company for the month of May amounted to 
£30,602, against £30,225 at the corresponding 
period of 1874; and of the Eastern Extension, 
Australasia, and China Telegraph Company, to 
£17,773, against £18,879 last year. 


The traffic receipts of the Brazilian Submarine | 
Telegraph Company (Limited) for the month of 
May amounted to £12,080. 


The number of messages passing over the Cuba 
Submarine Telegraph Company’s lines during the 
month of May (including those received at the new 
station at Cienfuegos) was 2481, estimated to pro- 
duce £2400, against 1788 messages, producing 
£1851, in the corresponding month of last year. 
The actual receipts for the three months ending 
March amount to £7153 as compared with the 
estimated amount of £7100. 


The Direct United States Cable Company an- 
nounces the completion of through communication 
with America by means of their cable. Further 
particulars will shortly be given. 


The traffic receipts of the Direct Spanish. Tele- 
graph Company (Limited) for the month of May, 
amounted to £1442’ 9s. 2d., against £1494 148. 6d. 
in April. 

The Secretary of the Direct Spanish Telegraph 
Company ,.(Limited) informs us that the average 
time occupied in the transmission of telegrams be- 
tween Madrid and England, via Santander, during 
May, was three hours and twenty-six minutes (in- 
cluding transmission over Spanish land-lines), 


The traffic receipts of the Great Northern Tele- 
graph Company for the month of May were—this 
year, 366,423 francs; last year, 363,932 francs. 


Total traflic receipts, 1st January to 31st May— 
this year, 1,602,397, francs; last year, 1,689.998 
francs. 


UPON THE 


INDUCED CURRENTS PRODUCED BY THE 


APPLICATION OF ARMATURES TO HORSE- 
SHOE MAGNETS, 
AND A 


NEW FORM OF MAGNETO-ELECTRIC ENGINE, 
By W. R. MORSE. 


Tur apparatus consisted of cylindrical horse-shoe 
electro-magnets, the wires of which were wound about 
the iron cores at the bend of the iron, so as to form 
practically straight electro-magnets with cores, horse- 
shoe inform. Upon one of the limbs of the horse- 
shoe core a coil of fine wire was slipped so that the 
plane of its coils was at right angles to those of the 
electro-magnet. In Fig.1 A represents the coil of 


Fig, I. 


B 


| 


the electro-magnet; B, that of the induction coil. 
Upon exciting the electro-magnet induction currents 
arose in the coil of fine wire B both at making and 
breaking the circuit. These currents were measured 
by a reflecting galvanometer placed in the circuit of 
the coil B, and were compared with those obtained 
from the same electro-magnet by placing a straight 
armature C D upon its poles and then exciting the 
electro-magnet. The following table shows the results 
obtained. Only the currents resulting from making 
the circuit are recorded, those proceeding from the 
breaking of the circuit being the same in value. The 
readings are expressed in the divisions of the scale of 
the reflecting galvanometer :— 


After Removal of After Removal of 


Without With 
Armature. Armature, 61°} oftetion, and. Dofleetion. 
170 210 210 170 
170 209 209 170 
175 209 209 170 
170 210 210 175 


These results show that a marked increase (in these 
experiments nearly 25 per cent) in the strength of the 
induction currents results from the application of an 
armature to the poles of the electro-magnet. The 
third and fourth columns of the table show that after 
the removal of the armature, the first induced current 
which results from again making the current in the 
electro-magnet, shows the same increased effect; but 
that the following current resulting from breaking the 
circuit of the electro-magnet falls to its normal 
amount. This result is noteworthy, for it shows a 
certain molecular change in the iron which results 
from the application of the armature. 

Although we can thus increase the strength of the 
induction currents produced in coils slipped upon the 
limbs of an electro-magnet, we diminish the lifting 
power of these individual limits by the employment of 
an armature, as the following results show ;— 


June 15, 1875.] 


THE TELEGRAPHIC JOURNAL. 


143 


Weight Lifted without Weight Lifted with 
Armature. Armature on. 
249 160 
300 180 


In the preceding experiments the straight iron bars is sufficient to start the induced currents. 


forming the armatures were carefully deprived of 
whatever residual magnetism they might possess. 


Experiments were next tried upon the effect of | 


horse-shoe electro-magnets used as armatures to 
electro-magnets of the same character as those 
employed in the preceding experiments. When two 
north or two south poles were opposed to each other, 
and the magnetic circuit, so to speak, of the two 
‘-horse-shoe-shaped cores was closed, very feeble indi- 
cations were shown by the galvanometer. When, 
however, a north and a south pole were opposed, and 
the magnetic circuit closed, the strength of the 
currents obtained both on the application and the 
removal of the armature were very marked, as the fol- 
lowing results show :— 


At Contact of N. and S. On Removal of N. and §. 


Poles. Poles. 
+360 meee 
+362 — 360 
+361 — 361 


When the horse-shoe magnet forming the armature 
was not used, and one of the limbs of the stationary 
electro-magnet was quickly slipped in and out of the 
induction coil, induction currents were obtained, the 
values of which are shown below— 


Placed in. Withdrawn. 
+40 — 40 
+40 ~ 40 
+40 —40 


In these experiments the stationary electro-magnet 
and the electro-magnetic armature were of the same 
size and the same magnetic strength. 

Experiments were next made upon the influence of 
the mass of iron forming the armature. This was 
found not to have so much influence as the residual 
magnetism of the iron. The results were very con- 
tradictory, as the following table shows :— 


Weight rs Armature. Deflection Produced. 


rms, 

364 280 

Ja 339 
222 290 
137 280 
132 290 
67 310 


We are led to believe that the mass of the iron does 
not affect the results when it exceeds that of the 
stationary electro-magnet. 

The induction currents resulting even from the 
employment of straight soft iron armatures which had 
been carefully deprived of residual magnetism, are 
thus seen to be more than four times as strong as 
those obtained by merely slipping the induction coil 
on and off the limits of the electro-magnet; which 
is, practically, the method adopted in many later forms 
of the magneto-electric engine, particularly in that of 
the Gramme machine, in which different portions of a 
ring-shaped electro-magnet revolve toward and away 
from the poles of a horse-shoe magnet. When electro- 
magnetic armatures are used, the effects far surpass 
those obtained by non-magnetic soft iron straight 
armatures, as the preceding results show. 

Professor Trowbridge suggests a magneto-electric 
engine of the following construction :—The horse-shoe 
armature is made to revolve about the line X X as an 
axis. By the preceding experiments it has been found 
that when a north and a south pole are opposed, the 
induction currents flowing through B and A’ are in the 
same direction, and those through B’ and A are also 


in one direction. By a suitable commutator the 
currents circulating through the coils on the stationary 
magnet can be sent through those on the armatures, 
and vice versa. The residual magnetism in soft iron 
Instead 


Fic. 2. 


of one stationary electro-magnet, it would probably 
be better to employ a number arranged about the axis 
XX. With projecting pieces of soft iron arranged 
upon the poles of the stationary magnets, the size 
of the horse-shoe armature could be regulated to suit 
the varying conditions of speed. 

Experiments are now being made on this form of 
engine.—Amer. Journ. of Sci. and Arts. 


Aroceedings of Societies, 


SOCIETY OF TELEGRAPH ENGINEERS. 


Tue last ordinary general meeting of the session was 
held on Wednesday, the 12th May, Mr. Larimer 
Cuark, President, in the chair, 

The first paper read was on “ Battery Measure- 
ment,’ by Mr. FrrpErick Hawkins, who explained a 
rapid and easy method of taking all the various 
measurements of the resistance and electro-motive 
forces of batteries with the same galvanometer. The 
modus operandi was explained after the meeting was 
over, and shown by a galvanometer in action. Mr. 
Hawkins has secured a larger range of deflection of the 
reflecting galyanometer than usual. 

Colonel Storarp, R.E., subsequently read a paper 
on ‘*Harth Connections of Lightning Conductors.” 
It appeared that in the year 1855 a small powder 
magazine close to the sea coast at Hast London, Cape 
of Good Hope, was struck by lightning; the solid iron 
conductor was torn to pieces, and the building much 
damaged, but none being done to the powder. A 
subsequent examination showed that the iron rod 
forming the conductor was split up, and portions of it 
broken off. The conductor terminated in a dry water 
tank resting on soil of 12 inches of sand overlying old 
red sandstone. Two points in connection with the 
case were raised. 1. The use of tanks as a means of 
connecting lightning conductors with the earth. 2. 
The employment of iron for conductors instead of 
copper. 

With regard to the first point, it was subsequently 
announced that the War Office had abandoned the 
termination of lightning conductors in such places ag 
tanks. In the discussion which ensued some diversity 
of opinion was expressed relative to the superiority of 
iron over copper. It, however, came to the point that 
the cost as to equal conductivity was about equal, 
whilst the question of durability was most decidedly 
in favour of copper. 

Mr, PrerceE related the extraordinary circumstanceg 
under which Mr. Pidgeon, his wife, and son, had been 
struck by lightning in his garden at Paignton, 
Torbay (an account of which appeared in Nature), and 
detailed the case; the flagstaff near which they were 
was broken in pieces, and yarious damage done. The 
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course of the lightning, with its bifurcations, was illus- 
trated by diagrams, and Mr. Pidgeon himself brought 
further evidence to bear upon the point. dels 

Dr. Mann, the President of the Meteorological 
Society, spoke at some length, and much interested 
the Society by his lucid explanations. The discussion 
was joined in by many members, but it may be 
yemarked that, like many other cases cited, the 
Paignton case was due to a bad earth. The ground 
being rocky, and, so to speak, partly insulated, the 
lightning spread out in broad surface. The“ Insulated 
Island,” as St. Pierre is telegraphically known, was 
cited. The discussion was closed at a late hour with 
an announcement from the President that the meetings 
of the Society would be resumed in November. 


Aotices of Moohks. 


ear Book of Facts in Science and Arts for 1874. 

eae by C. W Vincent, F.C.8., &c. London: 
Ward, Lock, and Tyler. 

Tus is a fresh issue in a new cover of a very old and 
well-known annual. Mr. Timbs, its originator, has 
unfortunately departed, but his mantle has descended 
upon Mr. Vincent, who has rehabilitated and thrown 
fresh vigour and force into a very valuable book. 
There were indications in the recent volumes that 
Mr. Timbs’s sources of information were narrow and 
few, but Mr. Vincent has gone _wider and further 
afield, and the value of the book is enhanced accord- 
ingly. It is a very useful work of reference. 


-Post-Orrick TELEGRAPHS.—Statement showing the 
total number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
week ended the 29th May, 1875, and during the cor- 
responding week of 1874 :—1875, 409,008; 1874, 
346,635 ; increase in the week of 1875 on that of 1874, 
62,373.— Week ended 5th June, 1875, and correspond- 
ing week of 1874:—1875, 415,290; 1874, 385,279; 
increase in the week of 1875 on that of 1874, 30,017. 

TeLEGRAPH Parer.—The earliest forms of telegraph 
instruments possessed a certain economy over those 
now inuse. They were non-recording, and therefore 
did not require to be fed with endless supplies of 
paper like the more modern inventions. At a compa- 
ratively early stage of telegraphic history, however, 
paper began to be used for the purpose of recording 
messages. The Bain instrument, in use some twenty 
years ago, or more, recorded its signals in the shape of 
blue marks on chemically-prepared paper; and the 
original Morse instrument indented the signs repre- 
senting the alphabet on a narrow strip of paper by 
means of a stile or pointer, and hence the name which 
has always clung to it—the ‘‘embosser.” In these 
days of postal telegraphy paper enters very largely 
into both the sending and receiving operations on the 
wires. The extended use of the Wheatstone system 
has greatly increased the consumption of paper; and 
it seems improbable that, for some time to come at 
least, sounding or non-recording instruments will be 
introduced to such an extent as to materially alter the 
conditions in this respect. Telegraphic paper is of 
three kinds, viz., that used for the Morse, Wheatstone, 
and Hughes instruments respectively. Morse paper, 
as it is called, is that which is most in use, being 
equally adapted—so far as recording messages is con- 
cerned—to the ordinary Morse and Wheatstone instru- 
ments. This paper is used in a narrow strip, about 
aths of an inch wide, and is of a greenish tint, so as 
to be less trying to the sight of the operator than or- 
dinary white paper. It is usually wound on spindles 
about 44 feet long and 8 inches in diameter, and after- 


wards cut into rolls of the width required for the in- 
strument—namely, about :ths of aninch. Of these 
spindles, each containing upwards of 30 miles of paper, 
no fewer than 350 per month, or upwards of 4000 per 
annum, are consumed in the postal telegraph service 
throughout the country, so that the total annual con- 
sumption of the narrow strip must exceed 130,000 
miles. ‘The paper coil is fitted to the instrument as 
occasion requires, and is unwound by means of clock- 
work whenever the apparatus is started to receive a 
message. What is known as Wheatstone paper is em- 
ployed exclusively in the sending process of telegraphy. 
It is sometimes called punching-paper, because it is 
perforated full of large and small holes, indicating the 
different signs in telegraphy, before it is passea 
through the transmitting apparatus. This paper is 
white, and is of a rather stronger texture than the or- 
dinary Morse paper, besides being cut up into a slightly 
wider strip. ‘The coils undergo a preparation in oil 
before being brought into use, in order that the paper 
may be more readily acted upon by the perforating 
machines ; and for this purpose as many as 500 gals. 
of sweet oil are annually consumed in the telegraph 
department. Nearly 7000 miles of Wheatstone paper 
are used in the postal system in the course of a year, 
and this is obtained by cutting up into coils upwards 
of 300 spindles of much the same dimensions as those 
of the Morse paper. Until very recently all the paper 
used throughout the postal system was cut and dressed 
in the telegraph department in London. The process, 
in which a steam-engine and several lathes of peculiar 
construction were employed, was a somewhat novel 
one, and often engaged the attention of visitors—on 
one occasion that of the Emperor of Brazil, who car- 
ried off a roll of paper as a memento of his visit. A 
mile of Morse paper cut into the narrow strip required 
for the instrument only weighs 2 lbs. 3 ozs., while a 
milé of Wheatstone paper is nearly 13 lbs. heavier. 
The Morse paper, after being ‘‘ written ’’ or printed 
on, is called “ slip,” and after being unwound from 
the instrument, and the signals translated, it is re- 
wound, labelled, and carefully filed away, in case it 
should be required for reference any time within the 
three months during which it is the practice of the 
Post-Office to keep all messages. These slips are a 
kind of ‘‘ sword of Damocles’’ hanging over the head 
of the unfortunate operator who may chance to have 
made an error in the transmission of a message, for it 
need scarcely be explained that they disclose with un- 
erring exactness whether the blunder has been made 
by the sending or receiving clerk. In a large office 
like that at St. Martin’s-le-Grand many miles of these 
tape-like records must be constantly on hand, and if 
they could only be placed side by side with the cor- 
responding messages sorted away in the vaults under- 
neath they might tell a curious tale. The same fate 
awaits both the ‘‘ slip’ and the messages. At the end 
of every three months some tons of both are carted 
off to that mysterious ‘* miJl’’ of Her Majesty’s Sta- 
tionery Office whence no official form or document was 
ever known to return—in its original shape, at all 
events. ‘‘ Pulp’’ is the condition to which all such 
matters are reduced; and if the message forms or the 
‘“slip”’ ever find their way back to St. Martin’s-le- 
Grand, it is quite certain that they only return as an 
old friend with a new face.—Tiimes. “a 


Co Correspondents. 


*,* Duly authenticated contributions, theoretical and practical, on 
every subject identified with the interests of which “Tux 
TELEGRAPHIC JouRNAL ” is the organ, will always command 
attention. Anonymous correspondence will be wholly disre- 
garded. Literary communications and books for review 
should be addressed to the EpIToR; business communications 
to the PUBLISHER. | ee ee sid 
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UNDERGROUND WIRES. 


rs 


THERE are few periods that are so distinctly 
marked in the annals of telegraphy in England as 
the famous year 1866, when all the lines radiating 
away from the Metropolis were swept away in a 
fearful snow storm in January of that year. A 
fall of snow, a thaw, another fall, a frost anda 
severe gale, rapidly succeeding each other, snapped 
off our oyerladen poles, and broke our ice-laden 
wires into such terrible disorder, that one old 
soldier-lineman pronounced it, with tears in his 
eyes, to be ‘‘ worse than the battle of Waterloo.” 
It was felt at the time that the only panacea for 
such destruction was to be found in underground 
wires, but the experience in gutta-percha covered 
wires placed underground was sadly against their 
further employment on a large scale. The 
Electric Telegraph Company had in the year 1853 
laid down eight gutta-percha covered wires between 
London, Manchester, and Liverpool, along the 
London and North Western Railway, but after a 
few years’ experience they had to take them up 
again. The Magnetic Company, about the same 
period, laid down similar wires along the Lanca- 
shire and Yorkshire Railway, between Liverpool 
and Manchester, and along the high-roads between 
Manchester, Birmingham, and London, and north- 
wards of Manchester, with similar results. The 
Submarine Company laid similar wires with similar 
results between London and Dover. Hence 
telegraph engineers became chary of touching 
underground wires. Yet underground wires were 
employed with success through our chief cities, and 
the fact gradually became patent that the early 
failures were solely due to want of experience. 
There was nothing defective in the gutta-percha 
itself. Left in water it appeared indestructible, 
but exposed to airand light it decayed. Main- 
tained apart from the oxygen of the air its dura- 
bility was unquestionable. Saturated with coal- 
tar it perished. Exposed to the sun the conductor 
lost its concentvicity, and its insulation was lost. 
Testing was unknown, except in a very rough-and- 
ready way, and the wires were drawn into the pipes 
in the most ruthless and cruel manner. Horses 
were used for this purpose in the streets of London, 
and the order was—‘‘ Pull them in, never mind 
how, but pull them in.” Thus the wires became 
full of injuries and faults. Jointing was scarcely 
known. Jirty, greasy hands were satisfied in 
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making a joint that externally pleased the eye, but 
the searching test of the current was not thought 
of. Eyen the manufacture was ia its infancy. 
Now, thanks to the improvements of '‘fruman, 
Uhatterton, and others, the manufacture is well- 
nigh perfect. Joints are scientifically made, tests 
are of the most delicate and penetrating character, 
the wires are drawn in with tender and nurselike 
care, the wire itself is carefully prepared, protected, 
and never exposed, its enemies—such as coal-tar— 
are known and carefully eschewed, and there is 
every indication that underground wires can be 
made as indestructible as submarine cables. Con- 
fidence is being restored, and the system is being 
eradually extended. In 1871 Mr. Culley laid 
down fourteen wires between Manchester and 
Liverpool. There are over 3,000 miles of under- 
ground wire in London. 

There are many reasons why underground wires 
should be more extensively employed. Nothing 
can be more unsightly than the network of over- 
house wires that destroy the skyline of our streets. 
Underground wires are not only sightless, but, 
away as they are from all atmospheric disturb- 
ances, they are free from accident, and are almost 
entirely free from interruption. Their repairs are 
consequently few and far between, and their cost 
of maintenance is therefore comparatively small. 
Moreover, wher an accident does occur its locality 
is so accurately measured by the perfect system of 
testing now in vogue, that its repair is a matter of 
ease and rapidity. 

But the system is costly, and when underground 
wires are employed in long lengths, the retarding 
jnfluence of induction tends to reduce the speed of 
working; but when it is remembered that the 
Atlantic cables are now worked with a speed 
ereater than that attained in the first underground 
wires between London and Liverpool, we may 
easily surmise that any retardation on our long 
underground lines will readily succumb to the 
theoretic knowledge and practical skill of the pre- 
sent day. Indeed the equable condition of under- 
ground wires is remarkably favourable to duplex 
and Wheatstone’s automatic system of working. 
The capacity of such wires so worked is practically 
equal to that of overground wires of similar 
lengths. 

The decay of overground wires in some localities, 
such as the smoky approaches to our manufactur- 
ing towns, is so rapid that underground wires in 
such places in the long run become absolutely 
cheaper. Thisis felt so much in London that our 
underground system is being rapidly pushed into 
the country. Thus towards the west it extends as 
far as Hounslow; in the south as far as New 
the north beyond Highgate; and 
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doubtless as our system increases we shall hear of 
underground trunk lines as far as Birmingham 
or Bristol. 


ON TELEGRAPH CONSTRUCTION. 
By JOHN GAVEY, Assoc. Soc. T. E. 
(Continue from page 141.) 


The prismatic compass is, perhaps, the most 
sinple instrument for measuring angles roughly. 
It is illustrated in the attached sketch, figure 1. A 
is an ordinary compass box, fitted with a sight 
vane, OC, across which’ a fine wire is extended 
vertically. The plate B is provided with a narrow 
slit, through whieh the sight is directed, and is 
fitted with a prism, by which the degrees on the 
compass card are seen in a line with the wire on 
the sight vane, the instrument being directed first 
to one object, so that the wire, when seen through 
the slit, covers it; the observed reading on the 
compass scale is recorded, and the difference between 
that and the reading, when the instrument is turned 
to the other object, gives the anzle which they form 
with the position of the observer. 

Actual measurements of anglesare, however, but 
rarely taken in ordinary telegraph surveying. The 
angle is generally judged by the eye. It can easily 
be measured with the chain, thus: giving three 
positions, A BOC, fig 2, it is desired to ascertain 
the angle. 


a 


—_ | 
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The distauce from A to B having been measured, 
a staff or red is placed at D, so that A DC form 
a straight line, and the angle A D B aright angle. 
Dividing B D by A B or the fraction 42 is the 
cosine of the angle A BD. A reference to an 
ordinary table of Sines will give the yalue of this 
in degrees, which is half A B ©, when A B is equal 
to BC. When they are not equal, the angle OC B D 
must be found in a like manner, and the sum of 
the two gives the angle A BC. If the lines A D 
and D B be measured, the fraction as represents 
the tangent of A B D, the actval value being 
obtained as in the former case. 

Levels are judged by the eye, or by the simyle 
use of the ranging or offset stayes. 

A. description of the more complicated surveys 
needed in an uninhabited country, by means of the 
level and theodolite, is beyond the scope of the 
present articles. ‘hose who seek further informa- 


| tion on this sub 


| by three or four men. 


ject, are directed to the small work 
by T. Baker, C.H., one of those excellent little 
rudimentary manuals published in Weale’s series. 

The officer who surveys should be accompanied 
It is false economy to stint 
labour in a survey, for it involves delay, wastes 
the surveyor’s time, and depreciates the ultimate 
value of the work. He should provide himself, in 
addition to the foregoing instruments, with some, 
or all of the following materials :—A spade, a light 
pointed bar, a can of white paint, and a brush; 
and if plugs are used, a light hand-cart and small 
sledge hammer. ‘The spade, paint, and piugs are 
intended to mark the position chosen for each pole, 
this being done sometimes by removing a spade- 
full of soil or ‘‘ spit,” as if is termed—a conyenient 
method with turf; sometimes by a paint-mark— 
generally a /|\, on the nearest fence; and some- 
times by driving in a plug exactly at the point 
where each pole must stand. ‘These plugs consist 
of any description of timber that is available, cut 
about; 18 inches long by 2 inches square, and 
pointed at one end. Old poles or any waste wood 
will serve for these. i 

We prefer the paint and the plug combined, for 
the first catches the eye very readily if the latter 
is hidden by vegetation, and this indicates to the 
workmen, without doubt, the exact point where 
the holes must be dug. The paint-marks, too, are 
very permanent, standing out clearly for a long 
period; but both the others are 1n some localities 
very evanescent, the ‘‘ spit” being filled up or 
grown oyer, and the plugs being pulled up by 
children for amusement. ok 

Everything being prepared, and the position for 
the terminal pole being fixed upon, the men are 
disposed in readiness for the stars. If it be a 
straight length of road that presents itself, a 


‘guiding cr ranging rod is erected at its furthest 


extremity, and the measurement is commenced 
from the point where the terminal pole is to bo 
erected. Whoen the men {have measured the dis- 
tance that has been fixed upon as the span for 
straight lengths, an offset rod is held vertically at 
number two pole, and a man standing at the first 
pole, with another rod, ranges the second one, 
until if is in a straight line with the distant signal 
previously erected. The distance of the pole from 
the hedge, wall, fence, or other convenient boun- 
dary, is then measured at right angles to the line 
and entered in the offset column of the suryey book, 
together with the other particulars detailed below. 

‘The position of the pole is marked by either of 
the means above mentioned, that may have been 
selected, and the men start again, measuring 
towards number three pole. Number one man 
moves to number two pole, gives the range to num- 
ber three, the particulars are again entered,’and so 
on. If this is carefully done, the poles when 
erected will be found to be in a straight line, so 
that standing behind one, and looking in the line 
of the wires, all the others are inyisible. 

If the road curves, the same process is repeated, 
the spans being, however, shortened according to 
circumstances. 

The surveyor judges the acuteness of the angle 
by estimating the length of the perpendicular A D 
in fig. 2, and in accordance with this he yaries the 
span, provides for larger or heavier timber, or deals 
with the estimated strain, as circumstances direct. 
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‘The survey-book should contain all the informa- 
dion necessary for the subsequent operations. It 
is not generaliy customary in England to prepare 
a plan of the line. 

The necessary particulars are simply entered in 
columns ruled for the purpose. The following is 
an example of one form. 


Re rarks, in- 
luding way leave 
particulars, 


Span | Leagth 
in of pole 
yards. in feet 


Consecutive | 
No 


Pole. 


in Strut. 


feet. 


Stay. 


| 


Most of the headings themselves explain their 
utility. The column for ‘‘ dimensions”’ need only 
be filled in where specially heavy or square timber 
is needed. ‘The ‘‘ remarks” should include the 
name and address of owner and tenant, in all cases 
where poles or their supports, have to be fixed on 
private property. All the consents for such are to 
be obtained before the work on any given section is 
commenced. 

Distinguishing objects, such as mile posts, cross- 
ings, &c., should be entered in the ‘‘ remarks.” 
They form a conyenient check against possible 
error arising from missing an entry, either in lay- 
ing out stores, or in subsequenty erecting poles. 

The survey book sketched out might, however, 
be readily replaced by a plau, which by tae use of 
a few symbols, might give the whole of the details 
required for constructing the line, without involving 
further labour than the present system does. 

This would be found of considerable service for 
office reference after the line was completed, for it 
would be directly comparable with the complete 
Ordnance maps, and exact facts referring to any 
portion of the line could be obtained at a glance. 

For this a narrow book about 12 inches long is 
needed, with three parallel lines ruled down the 
centre of each page. ‘Theso lines represent the 
road to be followed, and the particulars may be 
filled in as represented in attached sketch. 
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The outer lines represent the road boundaries, 
and the middle one, the centre of the road. Curves 
are represented by the angles < > according to 
the direction. These angles may be made to 
express the amount as well as the direction of the 
pull on each pole. Spans are measured and repre- 
sented along the centre line. The poles are shown 
by dots inside the outer line which bounds which- 
ever side of the road may be adopted, the length 
being entered close to the dot. Offsets are entered 
corresponding line. Poles are 
represented thus A, and strutted poles thus 4K, 
whilst stays have a line added to the angles denot- 
ing the curve thus>-. Notes as to property and 
consents, together with names of roads, streams, 
and other particulars, are written in the margin. 

A convenient scale for such a plan would be the 
usual division of a foot into 100 parts, which appears 
on the edge of an ordinary foot rule, although a 
flat rule so divided would of course be used in 
practice. 

It would be convenient for each page of the 
survey book to contain particulars of one mile of 
line. On this scale with a book 12 inches long, 
each one hundredth division would represent a 
length of 20 yards, and space would thereby bo 
given for all needed particulars, the mile length 
occupying a little over 103 inches of the page. 
Naturally, any desired scale might be adopted in 
practice. 

A few general remarks as to the principles to be 
observed in laying out the line, may be allowed to 
close this division of the subject. 

First and foremost comes the question of spans, 
or in other words the number of poles to be used 
per mile. This, as might be imagined, varies very 
ereatly according to the views of the engineer and 
the varying local circumstances. 

In the early days of telegraphy, poles were 
planted regularly 55 yards apait, from end to end 
of the line, thus giving 382 poles to the mule. 
The spans were, however, gradually lengthened, 
until as few as ten poles, giving spans averaging 
i176 yards, have been used. 

In the present day, however, the number of poles 
for roads may be said to vary from 20 to 26 per 
mile, and although in some special cases more have 
been used, the latter number may fairly be regarded 
asamaximum. In straight lengths poles can be 
placed from 70 to 100 yards apart, according to the 
pumber of wires the lines will have to carry, but 
on curves this distance frequently has to be reduced 
to 60 yards. It must always be borne in mind, 
that increasing the number of poles per mile, 
whilst giving greater stability to the line, decreases 
the insulation, by multiplying the points of 
leakage. The mechanical advantage therefore 
involves an electrical disadvantage, and judgment 
must b2 exercised to obtain the mean of both. 

In laying out the line, great care must be taken 
to set the poles well clear of all road traffic, so that 
there may be no danger of vehicles running against 
them in the dark. They should be clear of 
watercourses, so as not to impede the drainage of 
the road. The line of wire generally has to follow 
the windings of the road more or less, but in some 
cases where there is ample waste, a choice exists 
as to the method of passing the curved portions. 
Either the line can be placed symetrically with the 
curye, thus forming, as it were, a concentric are, 
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each pole taking an equal amount of the lateral 
strain; or two points being taken at the extremity 
of the curve for poles, which will bear all this 
strain, the line is struck straight across, forming a 
chord to the arc. With a slight curve the latter is 
the most advantageous method, other things being 
equal; with sharp curves the former becomes 
imperative. 

All poles placed at angles should be entered for 
struts or stays; struts when the direction of the 
pullis from the thoroughfare, stays when to it. 
Asa rule stays are preferable to struts; they are 
more economical, more efficient, and more sightly, 
but it is not well to use them in the former cases, 
‘as they become invisible on a dark night, and 
dangerous to vehicles passing by. Struts may 
be replaced by A or double poles, a subject treated 
more at length further on. The side of the road 
chosen must depend to a great extent on the waste 
ground available, on the number and size of the 
trees lining the banks, on the proximity of houses, 
&e., so that frequently these considerations leave 
no alternative which side shall be occupied. When 
there is no room for choice, however, that side 
which, on tortuous roads, is the inside of the curve, 
or which causes the strain to be from the road, 
involves less danger of a wire obstructing the 
thoroughfare through any breakage. With heavy 
lines, however, in which all such poles are stayed 
or strutted, this choice, by substituting struts and 
A poles for stays, makes the line more costly, and 
less sightly. When poles are well stayed, and the 
line constructed with all modern improvements, 
there should be little danger of wires dropping 
across the thoroughfare. Jrequent crossings of 
the highway, should, however, be avoided, as 
however well constructed a line may be, it cannot 
be insured from a wire breaking by frost, and such 
breakages may become an indefinite source of 
danger. Generally the side with the most room, 
in the shape of waste ground, or good banks, and 
the fewest trees and houses, is that to be selected. 
Poles should not be so planted as to carry wires 
directly over chimneys, as the smoke will, inevi- 
tably, cause them to rust and break away quickly 
at such points. 

The height of the poles is another matter for 
careful consideration. The main or average height 
of poles now used on trunk roads, is 28 or 30 feet. 
At crossings, gateways, &c., a greater length must 
be used, dependent on circumstances. Where there 
is wheeled traffic passing under wires, a minimum 
height of 20 feet between the lowest wire and the 
ground should be maintained. Allowing a foot 
between each vertical wire, two feet for the dip if 
in the middie of a span, the depth in the ground 
plus 20 feet, will, in such cases, give the minimum 
height. When rising or falling from one length to 
another, violent extremes should be avoided, as 
giving an usighily appearance to a line. Toles 
should vary by regular incremerts offour or six feet. 
In towns and villages the greatest difficulties 
an engineer has to eucounter are to be met with, 
and herein he shows his tact and judgment most 
to advantage in oyercoming artificial objections. 
Tf the line has to be carried through on poles, he 
cbtains a plan of the town, and mounts the most 
lofty eminence available, which gives him a bird’s- 
eye view of the whole locality. There he traces 
his course, seeks the least fashionable quarter of 
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the town that is available, uses lofty poles, chimney 
stacks, and occasionally spires, and ayoids, when- 
ever possible, fixing poles on roofs. The line 
should be kept well above the windows of dwel- 
lng houses when passing in front of them, and 
should be erected so as not to impede the action of 
fire escapes. General instructions can scarcely be 
laid down for carrying open main trunk wires 
through towns. It is, however, scarcely advisable 
to attempt to run a large number of heavy wires 
over very lofty buildings, as, where this is done, it 
results in continued heavy expense in remoyals, 
alterations, and repairs to roofs. 

Some main lines have been carried yery success- 
fully through towns, with open work, by the use 
of ornamental iron poles. ‘This is preferable to a 
resort to underground work, but it is very costly, 
far beyond that of an ordinary wooden line. In 
such cases the line of street is generally followed, 
and the wires are not carried over dwelling houses. 
The poles are generally fixed in the curb, and are 
sometimes used as joint telegraph and lamp- 
posts. 


THE QUADRUPLEX TELEGRAPH* 
By F. W. JONES. 


Just one hundred years ago George Louis Lesage, 
of Geneva, constructed a telegraph composed of 
twenty-four line wires, corresponding to the 
twenty-four letters of the alphabet, and by the use 
of frictional electricity and pith balls, succeeded in 
transmitting intelligible signals over the wires to 
a distance. 

Numberless experiments by different philoso- 
phers followed in quick succession with a view of 
establishing means of rapid communication between 
widely-separated places, but none of the systems 
that were devised proved anything more than 
scientific toys. 

It remained for Morse, in 1844, to establish a 
system which was to stand the test of actual experi- 
ence. 

During the same year considerable activity in 
experimenting was also manifested in England. 
The first line of any length was constructed between 
London and Gosport, on the London and South 
Western Railway, but it was two years later before 
lines were extended for commercial purposes. 

In our own country, starting with one wire 
between Baltimore and Washington in 1844, we can 
now boast miles enough of telegraph wire, owned — 
by the various companies, to encircle the globe 
about ten times. Chicago had its first wirein 1847, 
and now the Western Union Chicago office alone 
works 72 long circuits stretching in every direction 
to all parts of the country, besides 3) metropolitan 
and 60 private lines. 

So far from adhering to first principles in the use 
of twenty-four wires for the transmission of a single 
message, the hour is at hand when twenty-four mes- 
sages can be transmitted simultaneously over one wire. 

At the present time four messages are sent at the 
same time a distance of nearly one thousand miles, 
with the utmost ease and certainty, at the rate of 
120 words per minute. 


* Read before the meeting of the American Electrical Society, a 
Chicago, Dl , February 17, 2875, 


July 1, 1875. | 


THE TELEGRAPHIC JOURNAL. 


The wonderful instrument performing this 
miracle in telegraphy is The Quadruplex, an inven- 
tion of Messrs. Prescott and Edison, electricians. 
It is based on the same principle as the Bridge 
Duplex, comprising all its main features, and in 
order to render a description of the Quadruplex 
easier and more comprehensible, I will briefly 
review the duplex system. Authors do not agree 
in their account of the origin of the duplex; some 
refer it to Dr. Gintlin 1853. It is well established, 
however. that experiments were made by the 
Electric Telegraph Company, of England, in 1853, 
but their system did not prove of any advantage, 
and it fell into disuse. About the same time Gintl, 
Siemens, and Prischen directed their efforts towards 
perfecting a duplex, and many Russian stations 
were fitted up with their instruments; but, from 
the fact that no gain was realized over single 
transmission, the stations were refitted with the 
ordinary Morse. Mr, De Sauty, in 1855, success- 
fully worked the Frischen-Siemens system between 
Manchester and Altringham. He only accomplished 
ten words per miniite against sixteen by the single 
Morse. 

In 1856 attempts were made to work the duplex 
between London and Birmingham, on the Mag- 
netic Company’s wires, and the signals were im- 
proved by using a condenser; but the experiments 
ceased, for the reason that Mr. Gordon, of the firm 
of R. 8. Newall and Co., to whom the English 
patents belonged, did not deem the addition of con- 
densers of sufficient value to warrant the expense 
of their construction. 

In 1868 the duplex was revived by J. B. Stearns, 
of Boston, and was actually worked on one of the 
wires of the Franklin Company. His system, 
which I will now describe, does not differ materially 
from those that have preceded it, save in the appli- 
cation of an improved form of double pointed key 
or transmitter, and, more recently, condensers, 
whereby long line difficulties were entirely over- 
come, and the carrying capacity nearly doubled. 

A relay is wound throughout with two separate 
wires, the outer end of one and the inner end 
of the other are brought directly to the double 
pointed key. One of the opposite ends of these 
wires is connected to the line, and the other to a 
rheostat and ground of resistance equal to the re- 
sistance of the line. 

The transmitter, or double pointed key, is ar- 
ranged to be in contact with battery when the lever 
is depressed, and with ground when eleyated—one 
contact always taking place, through spring con- 
trivances, before the other ceases; thus the line is 
always on battery or ground. 

Supposing BR, the distant station, to have his key 
open, the transmitter, which his key opens, keeps 
the line grounded through one wire of his relay. 
When Station A closes his transmitter, the current 
passes therefrom to the relay, and there divides 
in two directions; one part goes by one coil of the 
relay to line, and the other part by the second coil 
of relay to rheostat and ground. The resistances 
being equal in these two directions, an equal 
quantity of current flows through them; but, as 
they pass oppositely around the core no magnetic 
effect is produced, and the armature is not attracted 
from the back stop. 

The current arriving at station B passes through 
one coil of his relay to transmitter and ground, 
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causing his armature to move forward and close 
the recording sounder. At this moment, should B 
close his transmitter he will divide his battery 
between rheostat and line, as was done at A, and 
feel no effect from it upon his own armature—one 
part exactly neutralizing the other; but currents 
being on the line, there is now double the quantity 
there was when B was open, consequently through 
the line coil of either relay, there 1s more current 
than there is flowing through the rheostat coils; 
therefore the cores of each relay become magnetized 
by this difference, and signals are recorded simul- 
taneously at each station. 

As soon as the system was tried on long lines a 
kick was experienced on the armatures, rendering 
the signals totally unreliable. This was caused by 
the discharge of return current through relay, and 
depended for volume on the static capacity of the 
line. A familiar illustration of this may be had 
by supposing a straight pipe to connect two points 
in the same plane, and at one end of the pipe water 
is forced through at a high pressure; if the pressure 
is suddenly removed and the pipe left open at each 
end, part of the water in the tube will return and 
empty itself, in preference to overcoming the 
friction of the distant portion of the tube. 

Electricity, in a long and well insulated con- 


ductor of large metal cross section, will flow through | 


to the distant end and to ground so long as battery 
contact is maintained; but let the battery be sud- 
denly removed and a ground substituted, part of 
the charge at that instant left in the conductor 
will return to ground in preference to passing 
through the whole resistance of the line to the 
farther end. ‘This return is the kick that causes 
so much yexation to telegraphers. By the use of 
condensers the kick has ceased to annoy, and five 
hundred mile circuits are now worked as well as 
those of one hundred. 

It will be readily comprehended that the few coils 
of fine wire of which a rheostat is composed have not 
the static or charge capacity ofa long line, the metal 
of one weighing only a few ounces, that of the 
other perhaps a hundred tons of a superior con- 
ducting metal, therefore no return charge or kick 
is felt from the rheostat; but by attaching to the 
rheostat a condenser whose static capacity 1s nearly 
equal that of the line a charge will be returned 
from it, at the same moment that the battery 
charge returns from the line, thus destroying all 
kick in the relay by neutralizing each other’s ten- 
dency to magnetize the cores, 

This system can be worked as well with the same 
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poles of battery to line as with opposite or 
‘Casreeing’’? poles. When both stations send posi- 
tive currents they neutralize each other on the line 
side, allowing the currents in the rheostat coils of 
relays at the home ends to moye the relay tongues 
and record the signals, the same as if both currents 
combined on the line. 

Next in order to the differential duplex comes the 
bridge duplex, founded on the principle of the 
Wheatstone Bridge. ‘This method was adapted on 
the Gibraltar and Lisbon cable in April, 1872, by 
Mr. De Sauty, the electrician of the Kastern Tele- 
graph Company at Gibraltar, at the suggestion of 
Mr. W. H. Preece, of England. 

The length of the cable is 360 nautical miles, and 
worked by mirror galyanometer and syphon re- 
corder. Mr. De Sauty was from March 16th, 
1872, until April 11th of same year before he made 
it a success, so much trouble being felt from the 
static discharge; this he overcame by making his 
rheostat circuit similar to the cable in static capacity, 
dividing his resistance, and interspersing his con- 
densers, so that they would return a proper charge 
at the exact time it was returning from the cable. 
Thus he made himself master of the situation, and 
has since duplexed other cables, including the 
Mediterranean cable from Gibraltar to Malta. 

In the Journal of the Telegragh, Sept. 1st, 1873, 
is described the bridge duplex as a recent invention 
of J. B. Stearns, of Boston, aud as this system is 
intimately connected with the quadruplex, a brief 
notice of the former is necessary to make plain the 
latter. 
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__ The bridge duplex embodies the principle of the 
Wheatstone balance, wherein a current dividing 
between two circuits, which are connected bya 
cross Wire or bridge, no current will fiow over the 
bridge if the resistances of th» circuits on each side 
of the bridge are equal, or be the same proportion 
to each other. 

By reference to the diagram it will be seen that 
when transmitter K is closed the current it sends 
out will divide at Point H; one part going over 
line and the other part vic B and rheostat to 
ground. Now, if the resistance of these two 
circuits 1s equal no current will pass over the 
bridge wire F C, consequently the relay R will be 
unmoved. When the current arrives at distant end 
it divides at I, between the transmitter and 
rheos‘at X, in inyorse proportiou to the resistance 
of respective routes; the portion passing through 
F C operates the relay R, and records the signals, 


and so when distant station closes his transmitter 
a double amount of current flows through the line, 
producing unequal tensions in the line and rheostat 
sides of the bridge, causing a current to flow across 
each bridge and close the relays, recording signals 
at each end simultaneously. 

Towards the close of 1874 it was noised abroad 
that a quadruplex had been put into successful 
operation between New York and Boston by Messrs. 
Prescott and Edison, electricians” More recently 
it has been put into actual use between New York 
and Chicago, through a repeater at Buffalo, and 
between Chicago and Cincinnati —the former 
distance being nearly one thousand miles, the latter 
three hundred miles. As previously stated, it has 
for its foundation the bridge duplex. In the 
bridge wire of the duplex there are two relays -— 
one 1s a common relay of very short cores and 
moderately low resistance, capable of being affected 
only by strong currents. The other is a Siemens 
polarized relay, which is sensitive to feeble cur- 
rents, and is so constructed as to allow the toneue 
to be thrown on the back or open stop when a 
current of a certain polarity passes through its 
coils, and on the front or closing stop when a 
reverse current passes. ‘here are two separate 
transmitters brought into use in double transmis- 
sion from either end. The double transmitter is a 
pole changer having one spring connected to 
line and the other to ground. The contacts with 
each spring are connected crosswise with the 
smaller portion of main battery through the spriag 
and lever of the single transmitter, which has an 
additional section of battery inserted between the 
lever and its closing contact point. When both 
transmitters are open the smaller part of the bat- 
tery will be presented to the line. The current 
flowing therefrom will divide hetween the sides of 
the bridge—one part passing to rheostat and earth, 
the other passing over line and dividing between 
the bridge wire and the transmitter ground at 
receiving end. The portion crossing the bridge 
will push the tongue of polarized relay on the back 
stop, but will not affect the common or neutral re- 
lay for reasons before stated. If the double trans- 
mitter at sending end be closed the same portion of 
battery is reversed in circuit, deflecting the tongue 
of polarized relay at distant end tothe frontorclosing 
stop, thus recording a signal. The second trans- 
mitter merely cuts in or out of circuit an increased 
portion of battery, sufficient to close the distant 
common relay; and the moyements of the first or 
double transmitter wholly determine the polarity 
sent to line; when the double transmitter is up 
and the single one closed the latter cannot record 
a signal on the polarized relay at the remote sta- 
tion, for the reason that the current is of the 
wrong polarity ; the same effects take place at the 
home station under similar manipulations at the 
distant end. Here then is the curious possibility 
of one operator haying his key open, a second his 
key closed, the third making a dot, and the fourth 
a dash at the same time, and the respective posi- 
tions being recognised fully at opposite ends. 

_Under the supposition that the batteries are 
divided into proportions of 50 cells and 150 cells 
the following changes of polarity and quantity will 
take place on the line during transmission from 
both stations :—50 plus and 50 minus, 50 plus and 
50 plus, 50 plus and 200 minus, 50 plus and 200 
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plus, 60 minus and 200 plus, 200 minus and 200 
pus: 200 minus and 200 minus, 200 plus and 200 
plus. 

These constant yariations and reversals taking 
place through tho relay coils tend to preduce in 
them an unsottled magnetic condition, causing the 
movements of their armatures to be unsteady and 
unreliable for signals. To remedy this the bridge 
wire is supplied with a condenser which is charged 
by the same currents that work the relays, and so 
soon as they are withdrawn from relays the con- 
denser discharges before a reversed current reaches 
them, thus prolonging the signals and preserving 
a magnetic equilibrium of the cores. 

‘The condensers connected to the equating 
rheostat require the nicest adjustment to exactly 
neutralize the static discharge from linc. Com- 
pared with the differential system the perccutage 
_ of effective signalling current on the quadruplex is 
very low, and is divided between two relays in the 
same cireuit, therefore the utmost care is necessary 
in balancing and arranging the different adjust- 
ments to bring outits full value. During actual 
service it requires great vigilance and an intelli- 
gent supervision, else it will failto even duplex the 
capacity of a wire. When depended on to do the 
work of four wires it will be readily seen how graye 
would be the smallest delay, hence it behoves mana- 
gers to familiarize themselves thoroughly with 
every part, in order to render the proper service of 
the quadruplex to the companies by whom they 
are employed. 

Other methods of quadruplexy have been devised, 
but have proved of no practical value. That of M. 
Meyer, of the French Telegraph administration, 
exhibited at the Vienna Expos'tion, is the most 
notable, transmitting four messages over one wire 
in the same direction, but its best performance was 
only 110 ordinary messages per hour. Dr. H. OC. 
Nicholson, of Mt. Washington, near Cincinnati, 
has also constructed a quadruplex for transmitting 
two messages in opposite directions over one wire 
at the same time. His system is on the differential 
principle. The outgoing currents passing in 
opposite directions around the home relay produce 
no effect on its cores. ‘Cwo keys are used and are 
so arranged as to send current to line in the fol- 
lowing order: When one key is depressed a posi- 
tive current of given tension, when the other is 
closed a negative current of equal tensioa; when 
both keys are closed simultaneously a positive 
current of double the tension of that sent by a 
single key. 

The relay has horizontally, and sido by side, 
two straight cores wound differentially, and at 
either end are permanently magnetised arma- 
tures. One is placed horizontally on a tongue 
in front of the poles at one end, and the other 
armature swiugs vertically on an axis between 
two semi-circular extensions of the poles oppo- 
site those facing the first described armature, 
Both armatures are so polarized that when one is 
attracted by a current of certain polarity passing 
through the coils the other is repelled. In order 
to balance for work, the distant station is asked 
to open both keys. This removes his batteries and 
grounds the line through his instruments. At the 
home station dots are struck on either key, and the 
equating rheostat is so adjusted that an even divi- 


sion of current is made through the relay between 


3° { 


Ss 


line and ground, neutralizing all magnetic effect in 
the cores. Condensers must be used for static dis- 
chirge the same asin duplex system. The distant 
station is now asked to dot on positive key, which 
sends a current attracting the corresponding arma- 
ture at the home end, closing the local points and 
recording asignal. Then the distant station dashes 
on the negative key, closing the armature of home 
relay at the end opposite the one operated by the 
positive key, and recording a signal on sounder by 
contact. When both keys are closed at once the 
tensions of their batteries are doubled and of posi- 
tive polarity. This causes a double force to act on the 
agreeing armature Which presses forward a spring, 
thus closing not only its own sounder, but also the 
one in the connection with the opposite armature te- 
cording signals simultaneously. The weak points of 
this system seem to he in the constant and uneyen 
reversals of the current duricg transmission pro- 
ducing an unsettled condition in the cores; uncer- 
tainty of action between the armatures, and the 
imperfect mechanical contrivance for transferring 
the operation of the sounder fiom one tongue of 
relay to the other. 

What may yet come of this system is a problem 
for future solution. It has worked moderately 
well on a rheostat circuit of 6,00) ohms, but has 
disappointed the expectation of its friends on an 
actual line circuit, probably on account of its 
infancy and want of a thorough test. 


Cry ; 
dvotes, 


TuE Western Union Telegraph Company have de- 
clared their quarterly dividend of 2 per cent., 
payable 15th July next. The net earnings of the 
Company for the year ending 30th June, 1875, are 
set down at 3,912,484.39 dols., the months of May 
and June being estimated. 


On the 8th instant the number of messages pass- 
ing through the chief London Telegraph Office 
amounted to 36,550, and on the 9th to 36,544, 
being the highest number yet dealt with during 24 
hours. 


The International Telegraph Conference is pro- 
eressing with its labours. Committees have been 
formed, whose duty it is to sift the various ques- 
tions before they are brought under the consider- 
ation of the Conference. One of the most import- 
ant innovations debated in the first few conferences 
has been the proposal to introduce urgent messages 
which would take precedence of ordinary messages 
in international telegraphy, and would, of course, 
be subject to a higher rate of payment. Another 
important proposal aims at the adoption of ten- 
word messages for European telegraphic corre- 
spondence, with gradation by the same or a less 
number of words, or by single words. Other 
modifications have also been proposed, haying for 
their object the reduction of the existing minimum 
number of words, with a corresponding reduction 


THE TELEGRAPHIC JOURNAL, 


[July 1, 1876. 


SS 


in price. At the same time entertainments of various 
kinds continue to be organised in honour of the 
delegates. Amongst other places of note, the Cen- 
tral Telegraph Station at St. Petersburg has been 
visited, One thing in connection with this estab- 
lishment will be interesting to many of our readers. 
The young ladies employed on the telegraph staff 
wear a kind of uniform dress, green, with orange- 
coloured piping, cut to resemble a high double- 
breasted waistcoat. It strikes us young ladies on 
the London staff will not view this idea with any 
great amount of fayour; at all events, we do not 
anticipate its speedy adoption by them. The tele- 
graphists (men) are also in uniform of a military 
type. Sir James Anderson, Managing Director of the 
Eastern Telegraph Company; Mr. Clare, Secretary 
of the Submarine Telegraph Company; and Mr. 
Andrews, of the Indo-European Telegraph Com- 
pany, have recently arrived to take part in the 
Conference. 


The Sultan of Zanzibar visited the General Post 
Office, and inspected the telegraph branch of the 
establishment. Lord John Manners and Mr. 
Scudamore received the Seyyid, the latter pleasingly 
bringing under his visitor’s notice all the many in- 
teresting features of the building. Being invited 
to send a message, the Sultan addressed the fol- 
lowing enquiry to his consular agent at Aden, 
‘* What is the latest news from Zanzibar ?” and in 
a short time received the following reply, ‘‘ Nothing 

fimportance—all well. Your message and letter 
sent to-day per Coconada to Zanzibar—compli- 
ments.” Haying recorded the fact that on the 
18th day of June, 1875, he, Seyyid bin Saed, had 
visited the telegraph department of the English 
General Post Office, the distinguished visitor took 
his departure. The postal department was not 
inspected, because at that hour the several opera- 
tions which make it attractive were in abeyance. 


At a recent race meeting over 400 messages were 
received from London in one batch with only one 
stoppage, for fresh paper, by Wheatstone Receiver. 


Tuer cable between Punta Rassa and Key West (U.S.), 
announced in our last as having been interrupted, is 
repaired, and messages are forwarded as usual. 


TueE new cable making at the Silvertown Works, to 
duplicate this section, is nearly completed, and will 
shortly be despatched. 


Tux Eastern Telegraph Company (Limited) announce 
that, subject to the final audit, the accounts show a 
balance available for dividend which will enable 
the directors, at the general meeting on the 13th July, 
to recommend the declaration of a final dividend of 
2s. 6d. per share, making, with the previous payments 
on account, a dividend for the year ending 31st March 
of 5 per cent., carrying to reserve a baiance of £36,000. 


RESISTANCES AND THEIR MEASURE- 
MENT. 
By H. R. KEMPE. 


XVII.—Measurement of Resistunces by fall of 
Charge. 


ONE principle of this method of measurement is 
that of observing the rate at which a charged 
condenser of a known electrostatic capacity dis- 
charges itself through the unknown resistance, and 
calculating tke resistance from a formula which 
we are now about to obtain. The elements with 
which we haye to deal, are capacity (farad), 
resistance (ohin), quantity (vebu), time (second), 
and potential (volt). 

Let us suppose the condenser has an electrostatic 
capacity of C farads, and is charged to a potential 
of V yolts so that it contains Q yebus (equal to V 
C) of electricity, and is discharging itself through 
a resistance of R ohms during 7 secs. 

Now the quantity of electricity in the condenser 
at starting is Q vebus. 

Then if we take a very short interval of time ¢ 
we may consider the discharge, which really 
continually varies, to continue to flow throughout 
that time ¢, at the same rate as it had at the com- 
mencement of the time, and the smaller ¢ is 
taken, the more accurate will be the result. Thus 
since the quantity escaping is directly proportional 
to the potential driving A out, and to the time 
during which the escape occurs, and inyersely pro- 
portional to the resistance through which the 
escape takes place, the quantity escaping will vary 


as— 
sk that is, it equals Ma K 


where K is a constant to be determined. . 
Now the units are so made that a condenser of 
1 farad electrostatic capacity charged to a potential 
of 1 volt, that is containing 1 yebu of electricity, 
will commence to discharge itself through a resist- 
ance of 1 ohm, at the rate of 1 yebuasecond. That 
is to say— 
fess 
1 
_The quantity escaping during the interval of 
time ¢ in our problem is therefore— : 


| K, therefore K=1. 


we 
R 
‘ The qnantity remaining in the condenser will 
ec 
| Cece lates ba, 


R ee 
oo ‘ba Z 
=a(1-,4) 


Again since this is the quantity at the commence- 
raent of the 2nd interyal, that at the end will be— 


a t 
[@ (: a Rees: 
al BS tin 
= Q(1~¢ R) 
and that at the end of the nth second will be— 
ENR 
Q(1-gy)"= 4 
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Now let these n intervals of ¢ seconds equal T, 
so that n#¢—='T. Now we have seen that the 
smaller ¢ is the more accurate will our results 
be. J.ct us then make t =o and» = , so that 
nt still = T, then we shall geta perfectly accurate 
result, and the amount remaining at the end of 
time T will be— ‘ 


YT n 
ea ag ¢ NC 5) 
where 71 = 


To evaluate g put 


a plage 

eh 
so that 

£== mo whenn = o 

then ' 

1 x ih 

ah L (P5) wei GR 

when «¢ = 


@, but when this is the case the 
expression within the square brackets is known to 
be equal to z, thus 


— 


Pee eis tT: 

Q CR 
thus — 

: ag din 
therefore— 

bee 

bY eT 

but— 

RON oN Lipa 

q 68.2 re 


where v is the value of the potential corresponding 
to the value q of the quantity, 
thus— 


ae ae 
by 's.. 
v 


where, as stated at outset, ¢ is measured in seconds, 
c in farads, and r in ohms, V and v, although 
measured at the outset in volts, as they now appear 
in the form of a proportion, the unit in which they 
are measured is immaterial, and this constitutes 
one of the values of the formula. 

In practice Cis usually measured in mirrofarads 
(;00d000 farad), and consequently R will, insucha 
case, be measured in megohms (1,000,000 ohms). 

Example. 

A charged condenscr of ‘3 microfarads capacity 
gave a discharge deflection of 300° when full, after 
being recharged and allowed to discharge itself 
through the resistance for 60 seconds, the discharge 


deflection given was 200° to determine the value of 
the resistance. 


R 


60 

La9 log, 388 

Inasmuch as the fall of charge would be rapid 
through a low resistance, this method is only ap- 
plicable to high resistances like the dielectric of a 
cable. When the insulation resistance of a cable 
is measured by this method, the result obtained is 
the mean of the resistance which it hag at the 
beginning, and which it has at the end of the ex- 


\ 


= 126 megohms, 


periment, as electrification goes on, the whole tims 
the experiment is being made. 

The A cable acts both ‘as the condenser and 
resistance. We should just, therefora, have to 
determine its electrostatic capacity, which we 
should do by the ordinary method of comparing 
the discharge deflection obtained from it with that 
obtained from a standard condenser. 

If we know the potential the cable has when 
full charged, and also its potential after a certain 
time, we can determine the potential it will have 
after any other time. 

Now a charged cable loses equal percentages of 
its charge in equal times, that is to say—if, for 
example, 5 per cent. of its charge during the 1st 
secon 1, 1t would lose 5 per cont. of what remained 
in the second second. 


Let V be the potential at first 
v after 1 sec. 
C1 9 


be oo 


>? 39 
1 3? >> LP) 


V5 9 2) 9 


and let us suppose the charge lost = th of its 


potential during the 1st second, then potential 
left at the end of first 2nd will be— 


V v 
. ee 
v Va 


4 
potential left at end of 2nd section will be— 


VU — =v 


. n 
but from last equation— 


rw ——. 


Vo 
therefore substituting j we get— 
aes) 


V Vv 


v 
and consequently potential left at the end of 
seconds will be— 


"(pias 


bn 
~ 


and also—= 
v t 
Voy ea 
therefore— 
vy 
log —y 
60 tem 
v 
log 
lle et 
Y 
log yy 
that 1s-— 
ay) 
log == 
feds stata t: 
v, 
Jog 7 


The logarithms may be either natural or common 
ones, thus, for example, if the potential at first was 
300 (V) and after 20 secs. (t,), it fell to 200 (v), 
after what time would it fall to 100 (v.) ? 

100 


<x 20 = 54 secs, 
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It being usually required to know the time the 
charge in a cable will fall to half tension the 
formula becomes 

"30108 


Tt will be readily understood that the formula 
for determining the resistance from fall of charge 
will also enable us to determine the electrostatic 
capacity of a cable from fall of charge. In this 
case the formula would be 

t 
minufarads 


C= 


v 
R log — 
v0 

The connections for making either of these tests 
for a cable would be precisely the same as those 
used in making a capacity test. The second 
trigger of the discharged key described would here 
come into use. Having first charged our cable 
and taken the immediate discharge by pressing 
down the left-hand key we should again charge 
it, and this time press the right-hand key down, 
which would take the battery off but not discharge 
the catle. After a certain interval of time, which 
is noted, the left-hand key is depressed, which 
gives the discharge of the remaining portion of the 


charge. 
(To be continued.) 


THE ADJUSTMENT OF MORSE INSTRU- 
MENTS.” 
By H. W. JENVEY. 


I swatt endeavour to avoid the theoretic aspect of 
adjustment as much as possible, and when I do mention 
it to do so as plainly as I can. ‘ 

We may divide a Morse instrument into three parts— 
the relay, the register, and the key. 


I.—THE RELAY. 


I take this first as being, I consider, the most im- 
portant part. Weall know how important it is when 
a line is working badly through damp weather, etc, 
to have a good adjustment of the relay, or, in other 
words, to get as much power out of it with a given 
amount of current as possible. I find the best way, on 
coming to an instrument ona line which I know to be 
working badly, is to raise the spring to its highest limit, 
then to screw the magnet as near the armature as 
possible without closing the local circuit (this may be 
arrived at by trying the magnets forward and back till 
the adjustment is just above closing point), and then to 
adjust down with the spring till 1 either find some 
one working, cr am assured that the line is silent. 
After this adjust with the spring for the station 
sending, unless the adjustment varies very much. Be- 
fore doing this I should have mentioned that it is most 
highly important to see that the contact prints of the 
relay are perfectly clean and smooth. ‘hey may be 
made so by taking ou: the front stop and rubbing the 
point on a piece of wood till quite bright and clean, and 
the small platinum plate on the armature should be 
cleaned from any specks which may be on it with a 
knife, and rubbed bright. A very fine watchmaker’s 


* Read before the Telegraph Electrical Society, Melbourne. 


file isan excellont thing for this purpose. The ponts, 
having been cleaned and smoothed, should now be 
screwed as closely together as possible, without causing 
the armature to stick. This can be ascertained by opea- 


| ing the key, and then screwing the points as close 


together as possible without closing the local circuit. 
These yrecautions having been taken, and granted that 
the relay is a fairly good one, the line must be in a bad 
state indeed if you cannot get signals from the other 
stations. 

The reason why it is advisable to have the spring as 
tight, and the magnets as near to the armature as 
possible, consistently with being in adjustment, is that 
the power developed in the magnets for moving the 
armature is used to its best advantage, and the power of 
the spring to draw the armature away, when the key of 
the sending station is opened, is exercised more imme- 
diately than if it were comparatively weak, thereby 
making the armature follow the action of the sending 
key in a firm and decisive way. 

For, suppose that I am adjusting for a station, and 
find that 1 can adjust the magnets '; of an inch from the 
armature when I have the spring screwed up to its full 
pitch, it is evident that it will work much firmer with 
this strong pull on each side than if I have the magnets 
half-an-inch off the spring, harging loose or next door 
to it, when the pull on each side is almost nil. There 
is a certain amount of inertia in the armature of the 
relay, which, in the first instance, is almost entirely 
overcome by the strength of the spring and attraction 
of the magnets, but which, in the second instance, is a 
great deal too much for either to work it. These are, 
of course, extreme instances, but they serve to illustrate 
the rule. There is another thing in favour of the way 
of adjusting that I advise, and that is, that the vibration 
from the movement of the armature of the register, and 
any chance vibration in the room, both of which are 
canveyed by the table to the reliy, and shake it, have 
not nearly the disturbing effect upon the move- 
ment of the armature that they have when the relay is 
loosely adjusted. When the string is too long to allow 
the magnets to be screwed close up, a piece of it should 
be taken off. I recollect one of our colleagues 
coming to me one day and saying, ‘See what’s wrong 
here; I can't g:t anyones writing, yet I think the 
line’s right.” This was one of the best working 
lines in the office, so I suspected something wrong 
in the adjustment, and found the magnets of the 
relay far away from the armature, and the spring 
hanging like a slack clothes-line. I screwed up the 
points, the spring, and the magnets, and behold writing 
came admirably. 1 found afterwards that he could not 
even get his own writing on the instrument, The fact 
was, that as he had the instrument adjusted neither the 
spring nor the magnets had sufficient strength to slir 
the armature, while every vibration in the room set the 
instrument jarring like a clock running down. 

It is advisable, also, to see that there is a good con- 
tact between the pivot points of the armature and the 
brasses which hold them, so that the local current may 
be uninterrupted there. ‘This is a frequent cause of an 
instrument working badly. It is test, also, to have the 
position of the armature es perpendicular as possible, as 
there is less liability to stick. 

I think we may now turn our atten'ion to number 


9.—THE REGISTER. 


The same remarks which I have made about the relay, 
with r gard to the nearness of the magnets to the arma- 
ture, areapplicable here. The magnets should, by some 
means, be made perfectly firm, and the armature ad- 
justed down to them, rather than the magnets to the 
armature. If the magnets are not firm they will jump 
and give a drubbi'g sound when the instrument is 
working. The spring may be tightened according to 
the liking of the operator for a hard or soft sound, as 
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the tighter the spring the stronger the stroke against 
the back stop. ‘Chere is one greit difference between 
the adjustment of arelay and a register; and that is, 
that the adjustment of a relay is constantly varying 
from the different kinds of weather and other causes, 
but the adjustment of, at all events, the magnets of a 
register need never be shifted after they are once placed 
at their maximum po'nt of attraction consistently with 
the armature working well. Any subsequent variation 
in the attractive power of the magnets, which will be 
caused by a weakening or strengthening cf the local 
tattery, may be compensated for by shifting the screw 
of the spring as may be required. If a line is working 
badly, and a fine and high adjustment of the relay is 
recessary, the armature will often jar. This arises 
from the vibration caused by its movement shaking the 
armature of the relay to and fro, and opening and 
closing the local circuit, independently of what is 
being done in that way by the sender. The best way to 
avoid this is to screw the back-stop of the armature of 
the register down till the beat of it is lessened as to no 
longer shake the relay; at all events, try to get as near 
that as possible, consistently with getting a tape mark. 
This is one reason why ink instruments are preferable 


to embossers on a bad line, as the register armature will’ 


make a mark, and work with less play than an embosser. 
Where the instrument is an embosser, great care 
should be taken to keep the steel embossing point 
exactly in the centre of the groove of the roller, as 
then the best possible tape mark is obtained, and the 
sound is less interfered with than if the point grazes 
or strikes against the roller. Very little care is 
taken by sound operators, as a rule, to keep a good 
tape mark, but a little trouble will sometimes repay 
itself doubly, especially in looking up a message after- 
wards, as it must be remembered that every time the 
tape passes through the rollers the previously embossed 
lines get another flattening, and therefore the deeper 
the mark at first the better it survives the squcezes it 
gets afterwards. The discs of ink instruments should 
be kept perfectly free from accumulations of dust, lumps, 
etc., and particular care taken that they only sufficiently 
press the tape to make a mark and nomore. If they 
batter against the steel bar, against which the disc strikes 
the tape, the edge becomes corrugated and makes a very 
bad mark, and the sound is also interfered with. In 
embossers the screws confining the pivots of the armature 
should be sufficiently loose to let the armature have free 
play, and sufficiently tight to ensure its remaining in its 
proper place. Where aninstrument repeats on to another 
by the register, itis of the highest importance to keep 
the point of the front stop of the register and the con- 
tact piece of the register armature perfectly clean, and 
to close the front and back stop as near as possible 
without sticking, and without preventing the attendant 
from hearing when a break occurs. 

I may as well remark here that in running tape 
through it will be found advantageous to be systematic; 
say, to always have the first line at the top of the tape, 
and the second next below it, and the third below that, 

-and never to use a tape for more than three lines. The 
advantage of this will be found on any reference to the 
tape afterwards. 

[should like to express here a dislike I have to the 
system of regulating the magnets of the register by 
means of the screw which is provided for that purpose on 
the latter supplied instruments. I believe it to be not 
only totally unnecessary, but a nuisance, and if the 
magnets are jammed down tight and left there the 
instrument can be adjusted to them. Lastly we arrive at 


8,—THE KEY. 


There is little to be said about this beyond pointing 
out the necessity of having the contact points perfectly 
bright and smooth. ‘he degree of pull in the spring 
aud the distance between the points are matters of 
tas'e; but I think that better sending is obtained in 


most cases from a well opened key anda moderately 
slack spring than from a key jammed almost to 
the sticking point, and a spring with a pull of some 
pounds more or less. Care should be taken that the 
key works very freely on its pivot; otherwise, it will 
retard freedom in sending. 

To sum up: the pleasure and ease in working derived 
from a little care in adjusting repay any trouble under- 
taken, and to point out a few main principles of adjust- 
ment is my apology for having read this paper. 

Mr. D. J. McGauran, at the conclusion of the meeting, 
exhibited a model of his own construction, showing the 
working of the duplex system of telegraphy. 

The model worked admirably, and excited a great 
deal of interest. 


INDIA-RUBBER. 


THe composition of India-rubber, as determined by 
Faraday, is 87:2 per cent. of carbon and 12°8 of 
hydrogen. 

In its natural state it forms part of the milky sap of 
various species of trees, which are to be met with in 
tropical regions, its synonym, caoutchouc, being derived 
from the caoutchouc tree, which is chiefly to be foundin 
Central America, and was for some time the source 
whence the main supplies of the article were drawn. 
The trunk of the tree is periodically pierced—in some 
instances as frequently as once a fortnight—and the sap 
as it issues is either caught in vessels placed for the 
purpose, or allowed to accumulate in a hole dug round 
the foot of the tree. The liquid may be prepared for 
export in two ways. Hither balls of clay are inserted 
into it, then passed over a fire, until the India-rubber 
which they have taken up hardens, re-dipped, and have 
the same operation repeated upon them, until a certain 
thickness is obtained; or a piece of wood is employed, 
around which the sap accumulates, and from which it is 
d-tached after a certain volume has been acquired. The 
purest India-rubber is prepared in the latter way. With 
the clay-balls, impurities in the shape of sand, pebbles, 
&e., are unavoidable, 

The first process to which the raw material after its 
importation is subjected has for its object the removal 
of all the impurities which have become mixed with the 
natural gum as it ran from the parent tree. This is 
effected by sawing it up—after being softened by 
immersion in hot water—into small pieces of about an 
inch and a-half square, pressing these betwixt two 
horizontal cylinders, and keeping a constant stream of 
water flowing upon them. The irregular sheets into 
which they are ultimately formed are then dried by 
being hung where a free circulation of air can take place. 

These sheets are then kneaded and heated for the pur- 
pose of reducing them to a perfectly homogeneous mass, 
This is done by means of a horizontal cylinder, along 
the whole length of which 1uns a shaft provided with a 
series of sharp pointed teeth disposed of in alternate 
rows. Into the free space of the cylinder the India- 
rubber is introduced, and the entire mass assuming a 
rotary motion, under the influence of these {teeth, is 
masticated by them until perfect homogeneity is attained. 
The cylinder was usually formed with a double casing, 
heated by steam, in order to facilitate the process of 
mastication, but this is now being abandoned, as the 
mechanical heat developed is found of itself to be suffi- 
cient for the work. By raising the temperature too 
much, great danger is incurred of rendering the India- 
rubber soft and viscous, and thereby lowering its value 
for electrical purposes to a very material extent. 

The last operation in preparing ‘the pure rubber is to 
pass it betwixt the compressing cylinders, which are 
hollow, heated internally by steam pipes, and arranged 
horizontally in couples. From betwixt these it finally 
issues in the shape of a smooth compressed sheet of close 
texture. 

Pure India-rubber is colourless and transparent. It 
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possesses the power of absorbing water, cannot be dis- 
solved by any dilute acid, nor even by the strongest 
alkaline solutions; although concentrated sulphuric 
acid, especially if aided by heat, and nitric acid lead to 
its decomposition. 'Che best dissolvent known that can be 
employed is the bisulphide of carbon, with an addition 
of 5 per cent. of auhydrous alcohol. The elasticity of 
India-rubber is its main characteristic. At the ordinary 
temperature it is very elastic, but if cooled it gradually 
loses this property, until when 35° F. is reached it has 
disappeared altogether. When heated to about 350° F. 
it assumes a viscous condition. 

Various attempts have from time to time been made 
to introduce India-rubber as the insulating covering for 
underground or submarine telegraph wires in place of 
gutta-percha ; but none have been attended with success, 
leaving out of sight for the present Mr, Hooper's 
method, whichis reserved for future notice. India- 
rubber possesses several undoubted advantages over 
gutta-percha, but they are unfortunately more than 
counterbalanced in the case of pure rubber, at least, by 
corresponding disadvantages which still remain to be 
surmounted. Of the advantages of pure rubber the 
two most important are — 

1. Its high insulating power. ‘The resistances of 
gutta-percha and India-rubber have been made the 
subject of an immerse number of most careful experi- 
ments; and although many different results have been 
obtained, they all agree in assigning to India-rubber, 
under ordinary circumstances, a higher insulating power 
than to gutta-percha. 

2. Its low specific inductive capacity. Mr. Fleming 
Jenkin has determined that of gutta-percha to be 4°2, 
that of india-rubber to be 2°8, taking air as the standard. 

Against these are to be urged, amongst other points : 

1. The power which india rubber possesses of absorb- 
ing water. Thisis far more manifest in fresh than in 
salt water, but in both India-rubber offers much greater 
facilities for absorbtion than gutta-percha. 

2. The extreme difficulty of making a sound reliable 
joint in an India-rubber core. Various methods have 
been tried—the tapes, the form in which the India-rubber 
is applied, are wound round the wire, and then con- 
solidated by being immersed in boiling water. In some 
cases solvents have been applied to join them together. 
Neither of these methods can be adopted with safety— 
deterioration of the rubber sets in with both. ‘The 
plan which met with most favour was that applied by 
Mr. Siemens, ‘of forming the joint by the adhesion of 
freshly-cut surface of the tapes subjected to pressure. 
Yet even this cannot be regarded as a success. 

3, The sensitiveness of pure rubber to the variations 
of temperature isa great drawback to its employment; 
at low temperature its elasticity, as before remarked, 
disappears. 

In order to overcome as far as possible these objections 
to the employment of pure India-rubber, vuleanised 
India-rubber has been made use of. It is simply a 
compound of the pure rubber with from 2 to 38 per cent. 
of sulphur. Inits raw condition India-rubber would 
appear to consist of two parts—the one compact and 
elastic, resisting all attempts at solution; the other 
semi-liquid and readily disolved. Both ere well defined, 
and it is to the latter element that the pecular behaviour 
of India-rubber under the influence of cold, or when 
raised toahightemperature, is to beattributed. Toobviate 
this is the object aimed at by the introduction of sulphur, 
It is partly attained, for not only does vulcanised india- 
rubbed show less facility for the absorption of water, but 
it resists alike the extremes of heat and cold, preserves 
its elasticity under these circumstances, and refuses to 
be decomposed. Mr. Siemens’ experiments upon the 
relative absorptive powers of gutta percha ard India- 

ubber gave the following results :— 
In fresh water. In salt water. - 


25 per cent. ... 3 per cent,“ 
10 1d +) 


eerae eereurtoerecses e st vee a 98 


Raw India-rubber ...........009 
Vulcanised India-rubber ...... 
Gutta percha 


But the difficulty of making a proper joint has not been 
surmounted, 

On the other hand, vulcanised India-rubber, though 
not affected by temperature like the pure rubber, has a 
great drawback which the latter does not seem to possess. 
In contact with the copper wire, it in time assumes a 
viscous condition, and, under pressure, becomes prac- 
tically useless for insulating purposes. To resist this, 
the copper wire is tinned before the india-rubber is wrapt 
around it. 

Taken all in all, gutta percha seems destined to hold 
its own, as the insulating material in underground and 
submarine telegraphy for many years tocome. In our 
next number we shall touch briefly on its manufacture 
and the various properties possessed by it. 


THE LIGHTNING ROD MAN. 

Hz drove his team close up to the fence, got down, and 
rapped at the door. The widow Gilkens opened it, when 
he said: ‘‘ Mrs. Gilkens, I am cognizant of the circum- 
stances by which you are at present surrounded, left as 
you are to trudge down the journey of life through a 
cold and heartless world—no Jonger sustained and en- 
couraged by the noble one to whom you gaye the 
treasures of your heart’s affection, and bowed down by 
the manifold cares and responsibilities incidental to the 
rearing of eight small children on forty acres of sub- 
carboniferous limestone land; yet, Mrs. Gilkens, you 
are aware that the season is now approaching when 
dark, dismal, dangerous clouds, at -frequent intervals, 
span the canopy of heaven; and when zigzag streaks 
of electricity dart promiscuously hither and thither, 
rendering this habitation unsafe for yourself and those 
dear little ones; hence, therefore, let me sell you a 
copper wire, silver tipped, ard highly magnetic light- 
ning rod.” 

The woman staggered back a few paces and yelled: 
“ Narcis! unfasten old Crouch!’’ In another instant a 
savage buildog came darting round the corner of the 
house with bristles up, thirsting for gore. The dog had 
already mangled a machine agent and a patent soap 
man, and was held in great esteem by the better class 
of citizens for his courage and service; but when his 
eye met the hard, penetrating gaze of Mr. Parsons, his 
chops fell, and he slinked off and hid in the currant 
bushes. ‘Then the man said: “ My dear lady, you 
seem to be a little excited. Now, if you will allow me 
to explain the probably inestimable—”’ 

‘‘Dern ye, [ know what will stait ye,” said Mrs. 
Gilkens, as she reached under some bed-clothing, and 
brought forth a horse pistol; but owing tothe shattered 
condition of her nerves, her aim was unsteady, and the 
charge of buckshot missed save where a few scattered 
ones struck his cheek and glanced off. A hard metallic 
smile spread over kis countenance, as he leaned his 
shoulders egainst the door frame, and again commenced: 
‘‘My dear madam, such spasmodic manifestations of 
your disinclina‘ion to make a judicious investment of a 
few paltry dollars—” 

“ Hi—eo!” shrieked the widow, and collapsed into a 
kind of jerking swoon, and before she had recovered a 
highly magnetic lightning rod decorated her humble 
domicile, and Parsons had the blank note filled out 
already for her signature.— Madison (Ind.) Courier. 


Go Correspondents, 
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ARBITRATION. 


eet 


THERE is no question that interests English tele- 
graphists more than the rise and progress of the 
Post Office Telegraph system. It is the largest self- 
governed system inthe world. It has over 106,000 
miles of wire, and oyer 5,000 stations open to the 
public. Its revenue is £1,300,000. It is in inti- 
mate alliance with all the railway companies on the 
one hand, and, by means of its cables, with all the 
continental nations on the other. Though finan- 
cially it has not yet proved a success, in every 
other sense the British public are well satisfied 
with their bargain, and with the efforts that have 
been made to make postal telegraphy cheap, rapid, 
and accurate. 

When the transference of the telegraphs to the 
State was determined upon, it was found that there 
were not only several telegraph companies to be 
purchased, but many railway companies, who not 
only carried on telegraphic trade on their own 
account, but who possessed beneficial interests 
in the poles and wires erected by the telegraph 
companies on.their lines. The terms of pur- 
chase and compensation were arranged by 
negotiation with all the telegraph companies 
and with several railway companies, but the re- 
mainder of the railway companies, either from 
want of time or of inclination on their part, were 
left to be dealt with by arbitration. The 9th Sec- 
tion of the Telegraph Act of 1868 fully detailed 
the conditions under which these railway companies 
were to be compensated for the loss of their privi- 
leges. The railway companies to be settled were 
scheduled. They were the London and North 
Western, the Midland, the Lancashire and York- 
shire, the Great Northern, the Manchester, Shef- 
field and Lincolnshire, the N orth Staffordshire, the 
Great Hastern, the London, Brighton, and South 
Coast, the Metropolitan lines, and some Scotch 
railways. The Scotch railways, the Brighton, and 
the North Western have been settled by agree- 
ment. The others have chosen to go to arbitration. 

The Great Eastern is the only case that has been 
heard and settled. The Lancashire and Yorkshire 
claim has been heard, and is now under considera- 
tion. The claims that have been submitted have 
been fabulous in their amount, and the anticipa- 
tions of the companies haye been so extrayayant 
that unpleasant rumours have for some time been 
current as to the additional capital sums that would 


be required to satisfy these claimants. The Great 
Eastern award has, fortunately, dissipated these 
rumours. The umpire was the Recorder of London, 
Mr. Russell Gurney, and the case has been under 
consideration for many months. The railway com- 
pany claimed a capital sum of £412,000, with in- 
terest at 5 per cent. from the 30th of June, 1874, 
and an annual payment for way-leave representing, 
if capitalized, altogether over £500,000. Of this 
exorbitant demand, they have received £73,318, 
and an annual payment of £200 a-year. The costs 
of the company in preparing their claim were over 
£12,000, and this sum has been taxed down to 
£3,000. 

It has been frequently asserted that the tele- 
graph companies were possessed of nothing more 
than a lease for a term of years of the telegraph 
wires, and that it was only after the negotiation 
between the Government and the telegraph com- 
panies that it was discovered that the fee simple 
reverted eventually to the railway companies, and 
that it was found necessary to purchase their re- 
versionary interests. Nothing can be more inac- 
curate. Tho position of the railway companies was 
thoroughly and completely explained to the Select 
Committee of the House of Commons. The Act 
was passed to deal with all these cases, and 
it has been found sufficient to meet every case 
hitherto considered under it. Mr. Scudamore 
estimated the amount likely to be received by the 
railways, and there is eyery indication that his 
estimate will not be reached. 

It is difficult to divine the reasons that can have 
induced the railway companies to put forward such 
outrageous claims, Their facts or theif mode of 
calculation must haye been yery erroneous. Doubdt- 
lessthe enormous strides made by postal telegraphy, 
and the great increase shown weekly in the 
columns of the press in the number of messages 
sent have raised these golconda-like visions. But 
surely they must have miscounted the growth due 
to the extension of the system into unprofitable 
districts, and they cannot have taken the increise 
in the number of messages due to reduced tariffs 
as au indication of the growth of profits. Tele- 
eraphy under the Post Office management has 
grown enormously, but while the cost of telegraph~ 
ing to the public has materially diminished, the 
cost of working has also increased, and the result 
is that though the Eusiness has grown the protits 
have contracted. 

The ultimate financial success of the undertaking 
can only be a question of time. The rate of work- 
ing expenses to gross revenue must gradually de- 
crease, and even now the latter far exceeds tho 
former. As one of our contemporaries observes, 
the Great Eastern award has an important bearing 
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upon the financial success of the working of the | therefore— 


telegraphs by the State, and it is hoped that it 
will lead to a speedy settlement with the railway 
companies that remain to be dealt with. 


RESISTANCES AND THEIR MEASURE- 
MENT. 


By H. R. KEMPE. 
(Continued from page 152.) 


. XVIII. 
Tue formule obtained in our last article are capable 
of yarious modifications, which, however, are more 
of a fanciful than of an actual practical value. 
Thus the formule— 


i ti 
R — —- € GC ee er ee 
Salome R log., V 
v v 
may be simplified if we make v ee in which 
case— 
log. oh — log., 2 = ‘693 
v 
therefore— 
SRT hag Fin pease 
SEO Ae 
and CO = 1:443 z 
R 


This latter formula is found to give the same 
result as the direct method of measurement, after 
one minute’s electrification, provided the battery 
be put to the cable for 10 seconds before taking the 
discharge, and again 10 seconds before insulating 
it preparatory to taking the discharge reading after 
the interval of time T. 

To obtain the time occupied in falling to half 
charge experimentally, repeated trials would be 
necessary, and the time taken in doing this 
would hardly compensate for the advantage of 
using a simpler formula. 

The object cf obtaining the time of fall to half 
charge is to get a convenient unit for comparison 
with other cables, and this time of fall is easily 
calculated from the formula before given, in which 
the potential after any time may be used, and this 
is ubtained by one observation only. 

Another modification of the fall to half potential 
formula is that of Mr. Preece, viz.— 


*30103 
SV ate ee ei eens 
* 2000 log. (100 n) ' 
where » = percentage of loss in interval of timo ¢,. 
From. the equations in article X VII— 


ry ies 


"(phen 


we can find what would be the potential, v,, after 
a certain interval of time, ¢, having given the 
poteritial at first, and the potential v,, after a 
time, ¢,. 

We have from these two equations— 


("= (@)! 


te 
0, = Wi (ay 


This formula we should haye to work out by the 
aid of logarithmic tables. 

And so the formule might be expanded and 
modified to almost any extent to suit various cases, 
but upon which it is unnecessary to dwell here. 

(To be continued.) 


ERRATA. 


Owing to an accident the proof sheet of the last 
article was not revised. The following corrections 
will therefore be necessary. 

1st column— 

For ‘“‘vebu”’ read ‘‘ yeber.” 

2nd paragraph—For ‘‘during 7 secs.” read 
‘‘ during 1 sec.” 

4th paragraph—For “ potential driying A out” 
read ‘‘ potential driving it out.” 

2nd column— 


For— 
pags Me 1 
nO 3> a 
read— 
2 pul cene 
nQORZnh. 
For— 
1 x T 
ce | (1x4) lignes 
read— 
Tf 
eo [49] 
For— 


«Expression within square brackots is known to 
be equal to z.” 


read— 
‘¢Tixpression within square brackets is known to 
be equal fo e.” 


for— 
eo 
Q CR 
read— 
g a es 
ing € CR 
for— ‘ 
se Q 
read— 
yee =—l0r 4 Pie. 
CR ; 
For— 
| Amen L Q 
O by ° 7 
read— 
Re My 
Clog., — 
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For—- 
R= a 
O by . 2 
read— 
eee i 
C log., — 
UV 


Two lines below this, for ‘“‘¢ is measured in 
seconds, c in farads, and 7 in ohms,” read ‘‘ T is 
measured in seconds, C in farads, and R in ohms ;” 
for ‘‘ mirrofarads”’ read ‘‘ microfarads.”’ 


3rd column— 


For ‘* The A Cable,” read, ‘‘ A Cable.” For ‘5 
per cent. ofits charge during the Ist second,” read, 
**5 per cent. of its charge is lost during the Ist 
second.” 


For— 


For ‘“‘ potential left at end of first 2nd,” read, 
‘** potential left at end of ist second.’ For 
‘‘notential left at end of second second will be— 


v ” 
U—=— =U 


n 
read, ‘‘ potential left at end of 2nd section will be— 


1h ne al fia 
Ne 
for— 
| em em 
read— 
a va 
~ V4 
for ‘‘ therefore substituting 7 we get-— 
pi W (2: \ 3 
¥~ ¥(y) 


read”? therefore substituting this value in (1) it 
becomes 


af . Ube 
Vv which equals V (=) 


4th column— 
for— 
, 30103 
2 = 
log Ais 
1 
read— 
*30103 
t= Ot, 
log rs 
For—- 
t 
Cae 
R log. — 
v 
read— rs 
C= v 
Rlog. i 


ON TELEGRAPH CONSTRUCTION. 
By JOHN GAVEY, Assoc. Soc. T. E. 
(Continued from page 148.) 


In surveying for a line along a railway, fewel 
difficulties are met with than on a high road. The 
surveyor has, as a rule, considerable latitude as t? 
the ground he will occupy; he has no obstinate 
and fretful opposition from neighbouring land- 
owners to contend with, and practically he finds 
himself at perfect liberty to follow whatever plan 
he may think most desirable. <A few definite rules, 
however, may be laid down as of more or less 
general application. 

The spans adopted may generally be longer 
than on high roads, or, in other words, fewer 
poles per mile are needed. The reasons aro 
obvious, inasmuch as the curves are always 
more regular and gentle; and, moreover, on 
railways, as a rule, every pole can be stayed, 
60 as to give the whole lire a degree of 
stability and freedom from swaying, which on 
high roads is obtained by an increase in the amount 
of timber used. This diminution in the number of 
poles, which may vary from 16 to 22 or 24 per mile, 
does not necessarily inyolye a diminution in the 
cost of the stores, for in some cases the value of the 
additional stays, rods, and ratchets equals that of 
the timber saved. The poles on a railway should, 
where practicable, be placed at such a distance from 
the lines of metals, that in the event of their being 
blown down they would fall clear of passing tra‘ns. 
Space should also be given for staying both sides. 
They should, however, be always when possible, so 
placed that a clear view of the wires may be obtained 
from a railway carriage. This is of great im- 
portance in the tracing and speedy removal of 
faults. 

In following banks and cuttings, it is preforablo, 
whilst bearing the foregoing remarks in mind, to 
place the poles in such a manner that they may be 
as sheltered as possible from heavy winds. In 
precipitous cuttings however, it is occasionally 
advantageous to go over the top, to avoid inter- 
ruptions from falling rock, &c. Thus is especially 
the case in such cuttings as have their sides almost 
vertical. In putting up a main line, it is generally 
found nevessary to carry the wires over all bridges, 
as with the number of wires now running along 
each trunk line of railway, there is not room to 
go through any, except the most lofty ones, with- 
out danger of numerous contacts and interruptions 
from accidental causes. When building hght lines, 
however, the wires may with advantage be taken 
through most ordinary bridges. In crossing a 
bridge which carries a public thoroughfare, it is the 
usual practice to erect two poles, one on each side 
of the bridge. The object is to minimise the danger 
of a broken wire at any time obstructing the high- 
way. 

Hatnats are an occasional source of difficulty. 
When wires can be carried over them it is generally 
done, but inasmuch as such portions are necess- 
arily out of sight of officials travelling by train, 
great care should be taken to lay out and construct 
such lengths in the most secure and substantial 
manner. It however frequently becomes necessary 
togo through them. If the tunnels are dry and 
the wires not too numerous, they may be carried 
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hrough open on bridge brackets; but with wet 
unnels, or numerous wires, if is better to lay 
covered work. The various methods of doing this 
will be described in dealing with underground and 
covered work. 

Station buildings and goods yards frequently 
cause some difficulties in getting through, but these 
are generally overcome by the use of lofty timber, 
and by varying the spans. 

It is frequently the practice to terminate all wires 
in crossing over lines of rails, and whether this 
be done or not, it is an advantage to stay the 
poles on cither side longitudinally or in the 
direction of the wires themselves. If any poles 
are blown down, or demolished by trucks getting 
off the road, the wires are thus kept from drop- 
ping across the metals, and the damage is limited 
in extent. 


The average length of the poles used on the rail- 
ways is, for heavy lines, about 28 to 30 feet, as on 
roads. At crossings, bridges, stations, and other 
localities, where necessary, the length is of course 
increased, the same general rules being followed 
as haye alreaily been dwelt upon. Itis generally 
the practice to erect square timber on station plat- 
forms, both to provide for leading in the wire, and 
to harmonise with the general construction of the 
surrounding buildings. 

In laying out the route of the poles the offsets 
are usefully taken from the rails when it is prac- 
ticable. This saves much trouble in obtaining 
measurements, for, as the rails follow amoreor less 
uniform course, the distances need not be measured 
at each pole, as in a road suryey, but only at 
points where it becomes necessary to vary the off- 
set. Surveys on railways are thus made with 
much greater speed and with much more ease than 
on roads. On yiaducts the poles are generally 
bolted to the parapets, when these are sufficiently 
strong to bear the strain of the wires. For im- 
portant work square timber is generally with ad- 
vantage used in such cases. If properly selected 
and cut to the right dimensions, it resists the strain 
and stands better than round timber. It is 
also more durable, and is more easily fitted to 
the walls and abutments. Where but three or 
four wires have to be erected the expense of 
poles may be ayoided by the use of bridge or wall 
brackets. 


Incanalsand open country work, in addition tosuch 
of the points already mentioned which will be found 
applicable, care must be taken in crossing canals 
and navigable streams, either to carry the wires at 
such a height as will avoid interruptions from the 
masts and yards of sailing vessels and barges, or 
to carry them through by means of cables. More- 
over, such localities and directions should be chosen 
as will admit of any of tho poles being readily 
reached, either for inspection or for the removal of 
faults. A thick impenetrable underwood growth 
should be avoided, and when woods have to be 
traversed an open route practicable for horsemen 
should be selected. Lands liable to be flooded 
for considerable periods, should be avoided, and 
the principal consideration to be borne in mind in 
planning the line, should be to avoid any obstruc- 
tion or impediment likely to interfere with the 
facile maintenance of the whole work after its 
completion. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
NOTES OF PROFESSOR TYNDALUL’S 
LECTURES ON ELEOTRICITY. 


FEBRUARY—MARCH, 1878. 
(Concluded from page 187.) 


Notts or Lecture VII. 


1. Lorp Manon in 1789 first observed and 
thoroughly investigated the ‘‘return shock.”’ 
Within twenty inches of the prime conductor of 
his machine, he placed a second insulated con- 
ductor, and within one-tenth of an inch of the 
latter, a third conductor. When the machine was 
worked a thin stream of purple sparks passed over 
this small interval. On stopping the machine and 
discharging the prime conductcr, a single brilhant 
spark filled the space between the second and third 
conductors. 

2. The principles already established furnish the 
explanation here. By the prime conductor (charged 
positively) the second conductor was acted on in- 
ductively. Its negative electricity was attracted 
and its positive repelled. This repelled electricity 
produced the thin stream of purple sparks first. 
observed. ‘The second conductor is, therefore, to 
be figured as deprived in part of its positive elec- 
tricity, its negative being held captive by the prime 
conductor. On discharging the latter, the natural 
condition was restored, the repelled electricity re- 
turning from the third conductor tu the second in 
a single brilliant spark. 

3. Lord Mahon fused metals, and produced 
strong physiological effects by the return shock. 

4, In nature disastrous effects may be produced 
by the return shock. The earth’s surface, and 
animals or men upon it, may be powerfully in- 
fluenced by one end of an electrified cloud. Dis- 
charge may occur at the other end, possibly 
miles away. ‘The restoration of the electric equi- 
librium by the return shock may be so violent as 
to cause death. 

5. It was the action of the return shock upon a 
dead frog’s limbs, observed it is said by his wife, in 
the laboratory of Professor Galvani, that led to 
Galvani’s experiments on animal electricity ; and 
led further to the discovery, by Volta, of the elec- 
tricity which bears his name. 


Analysis of Holts Electrical Machine. 


6. It has been already shown in these lectures 
that an insulated conductor with a point attached 
to it may be charged, by simply presenting the 
point to an electrified body. This we know to be 
due to the streaming of the opposite electricity 
from ihe point against the electrified body. 

7. If between the electrified body (charged say 
negatively) and the point, a plate of glass be intro- 
duced, induction will take place as before; but the 
positive electricity discharged from the point will 
cover the surface of the glass, instead of diffusing 
itself over the electrified body. The conductor, in 
this case, will be charged negatively. 

8. If vhe glass surface thus positively electrified 
be removed and presented to a second point, 
attached to a second insulated conductor, the nega- 
tive electricity will stream from the point to 
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neutralize the positive upon the glass. In this case 
the conductor, by the loss of its negative electricity 
through the point, will be charged positively. 

9. The performance of Holtz’s electrical machine 
is, in part, cue to the action here described. ‘ihe 
negatively electrified body is a piece of paper sup- 
ported by an insulator (a stationary glass disk is 
employed for this purpose by Holtz). Opposite to 
the excited paper is placed, not a single point, but 
a metallic comb of points, connected with a con- 
ductor. Between the electrified paper and this 
comb is a glass disk capable of rapid rotation. 
When the paper is excited, the opposite, or posi- 
tive, electricity is drawn from the comb against the 
glass, the conductor associated with the comb being 
thus charged negatively. The positive electricity 
is carried on by the glass and presented to a second 
comb placed diametrically opposite to the first. 
From this second comb negative electricity streams 
to neutralize the positive electricity of the glass, 
the conductor associated with the comb being 
charged positively. In this way two insulated 

.condustors, connected with the two combs, can be 
oppositely electrified, and when the action is suffi- 
ciently strong, discharge, in the form of sparks, 
will pass between the conductors. 

10. But this by no means fully explains the 
action of Holtz’s machine, and to understand the 
explanation considerable attention will be necessary. 
We will approach the subject gradually. 

11. First, then, we know that natural insulators 
are attracted by electrified bodies. An unrubbed 
glass rod is attracted by arubbed one; unruabbed 
sealing-wax is attracted by rubbed sealing-wax. 
This can only occur throvgh induction, as already 
explained. 

12. Again, we know that when the ordinary 
electrophorus is excited by friction, negative electri- 
city covers its resinous surface. 

13. What we have now to add to our knowledge 
is this, that the layer of negative electricity with 
which the electrophorus is charged acts inductively 
upon the electrophorus itself, driving the negative 
of the resin to its opposite surface, and producing 
a positive layer between the induced and the in- 
ducing negative. The existence of the negative 
electricity on both sides of the resinous cake, after 
one side only has been excited, may be proved by 
the electroscope. | 

14. But it is only necessary to permit the cake 
to rest for some minutes on a metal surface con- 
nected with the earth, or for a somewhat longer 
time upon a common table, to abolish the negative 
electricity. If the cake be then turned upside 
down, the positive electricity of its under surface 
may be shown by the electroscope. 

15, A disk of vulcanized india-rubber is specially 
suited for the rapid execution of this experiment. 
Whisked on one side with a fox’s brush, both sides 
are negative. Laid with its unwhisked surface 
uyon a table, the electricity of that surface is 
immediately discharged, and, on reversal, the lower 
surface proves to be the positive. 

16. What is true of the resin cake and the india- 
rubber, is true of insulators generally. If one 
surface, for example, of a dry glass plate be elec- 
trified, it will act by induction on the rest of the 
plate, covering its opposite face with electricity like 
‘its own, and producing nearer to itself a layer of 
opposite electricity. 


ne. 


17. In such a plate, therefore, we have three 
layers of electricity, one of them communicated, 
and the two others inducted. 

We are now, I think, prepared for the explana- 
tion of Holtz’s machine. . 

18. Its simplest form consists of a rotating glass 
disk, and a fixed glass disk, on which, at the 
opposite ends of the same diameter, two patches of 
paper, provided with cardboard points, are glued. 
The fixed glass disk does not belong to the active 
part of a machine at all; it is merely employed to 
support the patches of paper, and to keep them 
insulated from each other. Out of the fixed glass 
disk are cut two small sectors, in which the points 
of cardboard freely hang. 

19. Opposed to each patch of paper is placed a 
metal comb, the rotating disk moving between the 
comb and the patch of paper. Hach comb is con- 
nected with an insulated brass rod bearing a knob ; 
the two knobs being capable of being placed in 
contact with each other, or drawn asunder. 

20. The first step towards setting the machine in 
action is to bring the two knobs just referred to 
together, and into connection with the earth. Any 
stray electricity lingering about the combs ant 
knobs, which might interfere with the action of the 
machine, is thus got rid of. 

21. Let the glass disk be set in rotation, and let 
an excited plate of gutta percha be brought near 
one of the patches of paper. It acts while there, 
not only on the paper, but on the metal comb im- 
mediately opposite. From that comb, against the 
rotating disk, is poured positive electricity, the 
brass rod and knob, associated with the comb, being 
left negatively electrified. 

22. he electricity thus diffused by the comb 
over the surface of the glass is carried forward by 
the rotating disk; but here we have to remember 
the principle just laid down, namely, that by the 
inductive action of the electricity thus covering the 
disk, two other layers are evoked, one covering the 
opposite face of the disk and an opposite one 
within it. 

23. That both surfaces of the rotating disk are 
here charged positively, can be proved by the 
electroscope. It is nota matter of theory only, but 
a matter of fact. 

24. Let us, for the sake of distinction, call the 
surface of the disk turned towards the patches of 
paper, the inner surface, and the surface turned 
towards the combs, the outer surface of the rotating 
disk. 

25. Imagine then the moving disk with both its 
surfaces covered, in the manner described, with 
positive electricity. The inner surface thus charged 
comes first into the neighbourhood of the card- 
board point of the second patch of paper. From 
that point negative electricity is poured against the 
inner surface, neutralizing the positive of that sur- 
face. The second patch of paper is thus electrified 
positively, by the action of the machine itself. _ 

26, This is a very important point to bear in 
mind; for, were the charge upon the patches of 
paper not continually renewed, the electricity 
would rapidly waste itself, and all action would 
cease. 

27. But let us follow the positive electricity of 
tho outer surface a little farther. After passing 
the cardboard point on the one side, it comes oppo- 
site to the metal comb on the other. Here it is 
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neutralized by the discharge of negative electricity 
from the comb; the brass rod and knob associated 
with the comb are thus electrified positively. 

It is to be borne in mind that the body charged 
by a point is always furnished with the opposite 
electricity to that which streams from the point. 

28. Let us now halt and sum up. We started 
from our first comb with three layers of electricity, 
one communicated by the comb, and the two others 
induced by this one. By the second cardboard 
point the positive induced layer was neutralized, 
the patch of paper associated with the cardboard 
point becoming, through the loss of its negative, 
positively electrified. A moment afterwards the 
positive electricity of the hinder surface was 
neutralized by the second comb, which poured 
against that surface negative electricity. 

29, But over and above the quantity necessary 
for mere neutralization, the second metal comb, 
acted on inductively by the second patch of paper 
(now positive), poured out a still further amount 
of negative electricity against the surface of the 
disk. This also acted inductively upon the disk 
itself, as the positive layer did in the first instance. 
We have, as before, three layers of electricity ; one 
(negative) communicated; two (positive and 
negative) induced; and besides these we have the 
negative electricity remaining over from the first 
act of electrification, and which was not neutralized 
by either the second cardboard point or the second 
metal comb. It is obvious from this analysis that 
one-half of the rotating disk must be furnished 
on both sides, with positive, and the other half 
with negative electricity. 

30. The glass surface, thus negatively charged, 
passes on to the cardboard point of the first patch 
of paper (the point on both patches being turned to 
face the motion). Positive electricity streams from 
the point against the inner negative surface of the 
disk, the patch of paper being thus charged nega- 
tively. Immediately afterwards the negative elec- 
tricity of the outer surface is neutralized by the 
comb, which, over and above this, is acted on by 
the negatively excited paper. In virtue of this 
action it charges the disk anew with positive elec- 
tricity, which, with its two induced layers, passes 
on as before. 

31. Thus the patches of paper, to whose induc- 
tive action the generation of the electricity is due, 
are continually charged by a portion of the elec- 
tricity brought into play. The diffusion of the 
electricity in the air is thus made good, and in 
favourable weather the action may be prolonged 
indetinitely. 

32. When the knobs associated with the two 
metal combs are drawn apart, the discharge passes 
between them in a stream of sparks. Oonnecting 
with the conductors (the brass rods and knobs 
aforesaid) a small Leyden jar, the jar is rapidly 
charged and discharged, the sparks being thus 
rendered long, loud, and brilliant. 

33. The play of the electricity in Holtz’s machine 
is perfectly obvious in the dark. The positive 
comb declares itself by beautiful streams of blue 
light darting from its points; while every point of 
_the negative comb is tipped by a little star. The 
former is technically termed the ‘‘ brush,” and the 
latter the ‘‘ glow.” 
~ $84. Omitting all superfluous details and compli- 
Cations, but retaining every essential point, I have 


here sought to present in a compact, and easily 
comprehensible form, the theory of Holcz’s machine 
developed by Riess in a series of papers extending 
frora 1867 to 1874. An experimental examination 
of the machine, when in action, shows that the 
condition of all its parts corresponds with the 
theory here given. 

REMARK :—T wo rotating and two fixed disks may 
be employed, instead of one. The explanation is 
the same. A small machine, with asingle rotating 
disk, left to us by Dr. Bence Jones, and a larger 
machine, the property of Mr. Wm. Spottiswoode, 
were shownin action in the lecture. The former 
yielded sparks four inches long, the latter sparks 
full seven inches long. 

35. The course concludes by connecting the 
electricity of friction and induction with other 
sources and forms of this power. 

The contact of dissimilar metals produces electri- 
city. 

The contact of metals with liquids produces 
electricity (Volta). 

A mere variation of the character of the contact 
of two bodies produces electricity (Zamboni, 
Behrens, and De Luc). 

Chemical action produces a continuous flow of 
electricity (Voltaic electricity). 

Heat, suitably applied to dissimilar metals, pro- 
duces a continuous flow of electricity (thermo- 
electricity). ° 

The heating and cooling of certain crystals pro- 
duce electricity (pyro-vlectricity). 

The motion of magnets, and of bodies carrying 
electric currents, produces electricity (magneto- 
electricity). . 

The friction of sand against a metal plate pro j 
duces electricity. 

The friction of condensed water-particles agains’ 
a safety-valve, or, better still, against a box-wood 
nozzle through which steam is driven, produces 
electricity (Armstrong’s hydro-electric machine). 

These are different manifestations of one and 
the same power; and they are all evoked by an 
equiyalent expenditure of some other power. : 


ON A SYSTEM OF QUADRUPLEX 
TELEGRAPHY. 
By H. R. KEMPE. 


THE quadruplex system of telegraphy, by which 

is meant a system of sending two messages along 
a single wire in one direction simultaneously with 
two others being sent in the other direction, has 
been a favourite problem with telegraphists, but 
has hitherto had but little success, although we 
understand that in America a system of this kind 
isin use, which works well, 

The primary question to be solyed is that of 
sending two messages along the same wire in the 
same direction at the same time. 

Such a problem, it is stated, has been solyed by 
Stark, of Vienna; but a little consideration of his 
system would show that it would not answer in 
practice. 

It consists of sending from the transmitting 
station, by two keys, currents of different inten- 
sities, the arrangement being such that on pressing 
one key a current of an intensity 1 is sent; on 
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pressing the second key, a current of an intensity 
2; and on pressing both keys together, both cur- 
rents are sent on the line, giving an intensity 3. 
The current 1 acts upon a relay sensitively 
adjusted, which works a recording instrument 
corresponding to the first key. A second relay, 
which is in the same circuit as the first, is un- 
affected by the weak current. 

If the second key is pressed instead of the first a 
current of an intensity 2 is sent through the relays 
which works the second one, and thereby calls into 
action a local current which traverses a second set 
of coils wound round the first relay, but in an op- 
posite direction to the coil through which the line 
current passes, the conseqnence being that (as 
stated) the first relay is unaffected. ‘This, how- 
eyer cannot be the case, as before the local current 
can be sent through the counteracting coils of the 
first relay, the tongue of the second relay has to 
pass from the back stop to the contact stop, and 
during this time the tongue of the first relay will 
be doing the same, especially as it is adjusted to 
work with a weak current and will consequently 
yery quickly respond to the stronger current. 

It is true that the moment the local current is 
calied into action the tongue of the first relay falls 
back to its normal position, but in the mean time 
a signal has been made in the recording instrument 
which is not wanted, and which makes the system 
useless. No amount of adjustment in the relays 
-will obviate this defect. 

' The following system is entirely free from this 
objection ; and, moreover, is applicable to the appa- 
ratus in common use :— 


| 
2, 3,1 at station A and 2,, 3,, 1, at station B are 


ordinary relays, so adjusted as to work with 
strengths of current equal to 2,.3, and 1 respec- 
tively. 

At each station are two keys. One being an ordi- 
nary single current key 1 and the other also a 
single current key 1, but of that description used 
for offices where the battery is in a damp situation, 
and which is provided with a contact spring (S) 
beneath the front of the lever of the key and 
which has a separate contact, but which is worked 
by tho lever of the key itself. 

It will be seen that when the keys are in their 
normal position the line is to earth through them 
as in the ordinary duplex arrangement, but when 
key 1 is pressed down the earth is taken off and 
the battery of power 3 is called into action, and if 
the key 2 be pressed down a current of an intensity 
1 is sent out; and, lastly, when both keys are 


depressed a current of an intermediate intensity 2 
is transmitted. 

Itis necessary, in order to effect this, that a 
resistance be placed in the circuit of the smaller 
battery, otherwise the current instead of being 
reduced to 2 will be less than 1. 

Suppose, now, key 1 at station A is pressed 
down, a current of a strength 1 traverses the 
3 relays at the station B, and works relay 1,, 
causing the recording instrument 1,, in connection 
with it, to work. Next suppose, instead of key 1, 
key 2 be depressed, sending out a current of 
strength 3; this moves all three relays, but as the 
current to work the recording instrument 1, has to 
traverse either the tongue of relay 3, or 2, to work 
it, it cannot do so in this case, as both tongues will 
have left these stops before the tongue of relay 1, 
will have moved over to its contact stop, but relay 
2, will work its recording instrument 2,. 

If now key 2 is pressed, the current sinks down 
to strength 2, and the tongue of relay 3, falls back 
and completes the circuit for the instrument 1,, 
which, consequently, now works also. If now 
key 1 is raised, the strength of the current in- 
creases to 3, so that the tongue of relay 3, moves 
away from its stop and opens the circuit of instru- 
ment 1,. Again, if instead of key 1, key 2 ba 
raised, the current sinks to 1, and the tongue of 
relay 2, falls back, leaving only the tongue of relay 
1,, over which leaves instrument 1, only working. 

Lastly, if both keys are raised, the three tongues 
will be in their normal position, and, consequently, 
the recording instruments also. 

The spare stops to relays 3, 3, can be used to 
shunt off part of the current from relays 1,1, when 
the currents of strength 3 are passing, so that they 
would respond more quickly when the current 
ceases. 

It is unnecessary to trace out the courses of the 
currents when the two systems are dupiexed, as 
there are no peculiarities involved. 

Owing to the difficulty of obtaining the neces- 
sary instruments, I have not been able to give the 
system a practical test, but the theory being ap- 
parently perfect, it may possibly be worth a trial, 


ATMOSPHERIC ELECTRICITY AND 
OZONE, 


ae 


WE make the following extracts from an exceed- 
ingly interesting paper, by George M. Beard, 
M.D., which was read before the ‘‘ American Public 
Health Association,” in New York, Noy. 13, 1873, 
and has recently been published in pamphlet form: 


How the subject of Atmospheric Llectricity and 
Ozone has been Investigated. — During the past 
quarter of a century regular daily observations of 
atmospheric electricity have been made in Brussels, 
Munich, and for the past ten or fifteen years in St. 
Louis. The difficulties in the study of the subject 
are very great, but, from the accumulated obserya- 
tions of the different investigators, some few in- 
teresting and important general facts hayo been 
secured. 


Ozone-History.—F rom the earliest recorded ages 
a peculiar odour has been observed during thunder- 
storms and other electrical disturbances, and espe- 
cially in connection with flashes of lightning. The 
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peculiar odour of thunder-bolts has been referred to 
by Homer, both in the “‘ Iliad” and the ‘‘ Odyssey.” 
Jupiter is said to strike a ship with a thunder-bolt, 
6 éy 6¢ Onevov tAnTw,” full of sulphurous odour, and 
to hurl a bolt into the ground ‘“‘ with the flame of 
burning sulphur.” This peculiar sulphurous odour 
has been observed not only during thunder-storms, 
but also, it is said, during displays of northern and 
southern auroree. 

So long ago as 1785, Van Maurum, of Holland, 
observed that electric sparks passed through oxygen 
gas (that had been discovered by Priestley only 
eleven years before) gave rise to peculiar sulphurous 
or electrical odour ; and, at the beginning of the pre- 
sent century, Cavallo, a prominent name in the his- 
tory of electricity, called attention to the fact that 
this ‘*‘ electrified air,” as it was termed, had an anti- 
septic effect on decomposing matter, and was a salu- 
tary application for fetid ulcers. In 1826 Dr. John 
Davy, 1n a measure anticipating Schénbein, recog- 
nized this pecularity of the atmosphere, and devised 
tests for detecting it. 

The real scientific history of ozone dates from 
1839, when Prof. Schénbein, of Basle, the renowned 
inventor of gun-cotton, observed that the electro- 
lytic decomposition of water was attended by a 
peculiar odour resembling that evolved during the 
working of a frictional electric machine. In 1840 
Schonbein called the attention of the scientific world 
to the newly discovered substance, to which he 
gave the name of ozone, from the Greek ofew, to 
emit an odour. He showed that this odour ap- 
peared at the positive pole during the electrolysis 
of water. He furthermore pointed out that ozone 
may be produced by the slow oxidation of phos- 
phorous in moist air or oxygen, and that the odour 
was similar to that whichis observed during flashes 
of lightning. Sch6énbein studied hard on the sub- 
ject for many years, and arrived at the conclusion 
that oxygen is capable of division into a negatively 
polar state, ozone, and a positively polar state, 
which he called entozone. During the past quarter 
of a century the subject of ozone has been studied 
by some of the most eminent scientists of the age, 
among whom we may mention the names of 
Berzelius, De la Rive, Marignac, Becquerel, Fara- 
day, I'remy, Meissner, Houzeau, Scoutteten, 
Odling, Andrews, Tait, Fox, Fischer, Boeckel, 
Zeuger, Moffatt, Nasse, Engler, Erdmann, Angus 
Smith, Poey, A. Mitchell, Soret, Baumert, Wil- 
liamson, and yery many others. 


Preparation of Ozone-—Ozone is prepared in vari- 
ous ways-—by passing clectric sparks, or elctricity 
without sparks, through oxygen or air, by the elec- 
trolysis of acidulated water, by oxidizing phospho- 
rus in moist air, by the action of strong sulphuric 
acid (three parts) on permanganate of potash (two 
parts), by sending water inthe form of spray through 
air, by introducing hot glass rods into vessels filled 
with the yapour of ether, and by the slow oxidation 
of ethers and oils, &c., when exposed to light. 

Properties of Ozone.—Ozone is a colourless gas, 
with a powerfuland peculiar odour. Like oxygen, 
it is an oxidising agent of great power. It changes 
the black sulphate of lead into the white sulphate 
of lead. It oxidises antimony, manganese, arsenic, 
iron, zinc, tin, silver, lead, bismuth and mercury. 
Many of the lower oxides it transforms into per- 

‘oxides. It corrodes india-rubber and decolorizes 
‘blue litmus-paper. It acts with great rapidity 


on iodide of potassium, liberating the iodine. 
It decomposes hydrochloric acid, liberating the 
chlorine. It is insoluble in acid, alkalies, al- 
cohol, ether, the essential oils, and water. 
The odour of ozone is very penetrating; air 
containing but one-millionth of it is said to be 
perceptible to the smell. The peculiar odour of 
sea air is in part the result of ozone. All air, 
even the purest, has more or less ozone; but so 
accustomed do we become to it that it is only by 
sudden change into it that we perceive it. Visitors 
at the Mammoth Cave, Kentucky, report that, on 
emerging, the air has a peculiar and vivid odour, 
such as they never before realised. That we can in 
a half hour become so used to the foul air of a 
closed room that we do not perceive its odour until 
we leave it for a fow moments and then return to | 
it, is the experience of every one. The peculiar 
odour of ozone can be obtained very easily indeed 
by touching a metallic electrode of a galvanic 
battery of a number of cells against one of the 
plates of the batteries so as to make a connection 
of the current, or by touching the metallic ends of 
the poles for a moment with the spark thus pro- 
duced. 


Ozone in the Atmosphere.—Ozone, like electricity, 
exists normally in the atmosphere, but varies in 
amount in different localities at different seasons 
and in different hours of the day, and is consider- 
ably dependent on yarious melieorological con- 
ditions. 


Average Quantity of Ozone in the Atmosphere.— 
The quantity of ozone in the atmosphere is exceed- 
ingly minute. The proportion yaries with the 
locality, the season, the hour, etc., as we have 
already seen, and it also varies with the altitude, 
for it is with this agent as with electricity—it 
increases as we rise above the earth. According to 
Houzeau, air of the country, about six feet above 
the earth, contains about z-j5e5 of its weight of 
ozone, OY =>,555 Of its volume. ‘he quantity is so 
minute that it may probably be increased tenfold 
‘without perceptible injury to man or animal. 


Origin of Atmospheric Electricity and Ozone.--The 
sources of ozone in the atmosphere are almost 
innumerable. Like atmospheric electricity, it 
results from a wide variety of countless and eyer- 
changing influences; it is one of the grand re- 
suitants of the ceaseless chemistry of the earth and 
sky. The evidence is now pretty clear that one 
prominent source of atmospheric ozone is in yege- 
table life. The oxygen that plants evolve from 
their leaves is more or less ozonized. It is claimed 
that ozone is developed with the perfume of flowers. 
The most odorous flowers, as the heliotrope, hya- 
cinth, and mignonette, are the most prolific gene- 
rators of ozone. The ozonic property of flowers is 
most manifest under the direct influence of sunlight. 
Lavender, fennel, mint, clove, and cherry-laurel 
evolye ozone with special abundence when exposed 
to the solar rays. It is believed that the oxidation 
of essential oils, as aniseed, bergamot, etc., under 
exposure to the light and air, develops ozone, and 
that in all flowers the source of the ozone is the 
essence; hence it is that the most odorous are the 


| most ozoniferous. 


We are tuen to look for the sources of ozone, as 
of electricity, in all the infinite play of terrestrial 
powers: in the falling away of the rocks and the 
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springing forth of plants; in the oxidation of 
metals and the emission of the perfume of flowers; 
in the deposition of dew, in the falling rain, the 
rattling hail, and the drifting snow; in the rush- 
ing of the wind and the conflict of the storm; in 
the friction of the clouds as they pass in the sky, 
or rest on the summits of the mountains; in the 
ceaseless evaporation on sea and on land; in the 
rushing torrents of the hills and the dashing 
breakers on the shore. 

Physiological Effects of Ozone.—The physiological 
effects of ozone have been studied both on man and 
onanimals. Itis believed that the bracing and 
inspiring effect of a clear, crisp and sparkling 
morning is due in part to the great amount of ozone 
‘in the atmosphere. _When itis held in combina- 
tion with oxygen, or common air, it acts much 
like oxygen, but more powerfully. It affects the 
pulse, the respiration, and circulation in various 
ways, according to the quantity taken and the tem- 
perament of theindividual. In this respect it be- 
haves like electricity. Ithss been thought that 
ozone is formed in the body from the contact of 
oxygen gas with the blood, and there are those who 
believe that it is absorbed with the ozone in the air 
and is carried into the blood, where it takes part in 
the process of oxidation. 


A LELEGRAPH POLE OF WROUGHT 
IRON. 


nt 


THERE is now being built at the machine shop of 
Messrs. Townsend, Jackson & Co., in this city, an 
iron tslegraph pole, ordered by the Western Union 
Telegraph Company, which is to be placed on the 
corner of Broadway and Twenty-third street, one 
of the most prominent points of observation in the 
City of New York. It is the invention of an Alba- 
nian, and of entirely novel construction compared 
with the method of making iron poles heretofore. 
It is the first practical invention that has ever 
brought such an article down to a cost sufficiently 
low as to compete with the use of wood, and it is 
claimed by the inventor that this can be done, under 
his patent, not only in the case of the large and 
costly poles used in cities, but even in the small and 
cheap ones used along the railroads and highways 
of the country. 

When completed, it is lighter than a wooden pole 
of the saine height, far stronger, and capable of 
supporting a much greater weight. Being of iron, 
it is of course more durable, and with proper care 
will outlast ten wooden poles. It is constructed 
of a number of wrought iron bars, rolled out the 
entire length of the pole, which bars are placed 
around light cast iron cores, arranged at proper 
intervals from each other. ‘The cores have seats or 
notches to hold the bars in their places to prevent 
their moying sideways, and the bars also have 
notches into which the cores fit to keep them from 
moying up ordown. Around the outside, where 
each core is placed, a ring or band of wrought iron 
is tightly fitted, which holds the bars firmly in their 
placos, and thus forms the whole into a light, open 
and graceful column. Any number or any size of 
bars may be used, but it is found that six very 
light bars of angle iron arranged in this way afford 
a strength that fully meets that required for a 


1 streets, 


telegraph pole of fifty feet in height. The cores are 


large at the base and are made smaller as they ap- 


proach the top, which gives the column a graceful 
taper, and the whole is surmeunted by a suitable 
cross head to hold the arms for the wires. Such a 
column is very simply constructed and is without a 
rivet throughout its entire length. No machinery or 
shop labour is required to put it together other than 
the making of the outside rings or bands by an or- 
dinary blacksmith, so that the pole may be ordered 
in pieces and put together at the point where it is to 
stand. The columnis suitable not only for telegraph 
poles but for masts for iron ships, derrick masts and 
booms, stringers for bridges, lamp posts, and a 
variety of other purposes. 

We understand it is the intention of the Western 
Union Telegraph Company to introduce these poles 
in New York and other large cities, and we feel 
assured it is a move in the right direction. Iron poles 
have long been in use in all the cities of Hurope, 
and this Company does not intend to allow the en- 
terprise of our American telegraphic genius to be 
outrivalled or surpassed by that of any other nation. 
Independent of the symmetrical beauty of each 
pole made of this pattern, the very fact of unifor- 
mity in the construction and appearance of all the 
telegraph poles in a city, will take away much of 
the unsightliness at present complained of in regard 
to the wooden ones, and we are not sure but they 
will be more ornamental than otherwise in the 
It isan easy matter to attach a street 
lamp to each pole, and thus make it serve a double 
purpose. It is considered by the most experienced 
telegraph men to be impracticable to lay the 
wires underground in the side streets of New 
York, and as soon asa scheme of rapid transit is 
decided upon, a suitable provision will doubtless 
be made in connection with it to accommodate all 
the wires in the city thatrun north and south. In 
the meantime iron poles are unquestionably better 
than wooden ones, and the use of iron lamp-posts 
in cities for so many years past, has proved that all 


things of a similar nature, that stand in the streets 


exposed to the public gaze, should be durable, orna- 
mental and uniform.—Albany Hve, Journal, 


ON THE ACTIONS PRODUCED BY THE 
SIMULTANEOUS MEETING OF BATTERY 


AND OF ELEOCTRO-CAPILLARY CUR- 
RENTS. 
By M. BECQUEREL. 

M. BECQUEREL inquiring if it were possible to in- 
crease or diminish the intensity of electro-capillary 
actions by making use of the current of a battery 
of several elements, used twoapparatus. The first 
was a cracked tube containing a metallic solution, 
and immersed into animprouyette with an alkaline 
solution; the second was a pervious partition 
apparatus—a tube closed at bottom by a piece of 
parchment paper and containing a metallic solution. 
This latter was plunged into an eprouvette contain- 
ing an alkaline solution. ‘The electro-capillary 
action was increased by means of two plates of 
platinum in connection with a battery; the 
positive plate being immersed into the metallic 
solution and the negative plate into the al- 
kaline. Tho resultant electro-chemical actions 
were yery different according to the nature 
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of the solutions experimented upon. Copper 
and lead were reduced to the metallic state; silver, 
bismuth, and iron were hydrated with the alkaline ; 
whilst gold and zinc gave no deposit. Wherefore 
these differences? They result undoubtedly from 
two existing currents, the lateral and central. The 
former tends to conduct metals in the metallic state 
to the negative surface of the pervious tissue, viz., 
the parchment paper, and at the same time the alka- 
line and the oxygen are transported to the positive 
plate. The elements meet on the negative surface, 
and the effects produced depend upon the affinities 
of these different substances; thus, if sulphur has a 
great affinity for the metal a sulphate will be pro- 
duced. This takes place, as before stated, with sil- 
ver, bismuth, and iron; but, if the reductive pro- 
perty of the current gets the better of the affinity 
of the metal for sulphur, a metallic reduction 
ensues, such as takes place with copper and lead. 


STATISTICS OF IMPORTANT 
TELEGRAMS IN THE NETHERLANDS. 


THE erroneons ideas which are formed on the sub- 
ject of telegraphy cannot be more advantageously 
met than by the aid of statistics, which are 
collected from data, bearing on the subject of im- 
portant telegrams in the Netherlands. 

Although these data only bear on the work during 


a period of nine months, it was thought, at the time | 


of the meeting of the Conference of St. Petersburg, 
to be inexpedient to delay the publication of the 
results arrived at. 


Monthe. Messages: | Masages, | Bate z 
July, 1874 120,233 1,726 14°4 
August, 118,229 1,749 14:8 
September, ,, 117,018 1,497 18'8 
October, 7 117,071 1,536 131 
November, ,, 111,031 1,181 10 6 
December, ,, 105,958 1,120 10°7 
January, 1875 105,118 L779 16°9 
February,  ,, 97,654 1,600 16:4 
March, . 113,831 1,601 14°0 


This table shows that experience continues to be 
in favour of the system of important messages, 
receiving priority of despatch, for the number of 
messages of great importance is not of a scope suffi- 
ciently great to impede the free circulation of the 


general traffic. Moreover, as has been already 
shown (see Journal Telegraphique of January 25, 
1874, No. 25), the expense necessitated by the 
erection and working of additional wires, would be 
to a great extent covered by the receipts arriving 
from the extra charge borne by important mes- 
sages, 

An analysis of the 13,789 important telegrams 
giyen in the above table, is as follows :— 


Navigation .. y 3 550 
Press... rs 339 
Stock Exchange 10,157 
Commercial Transactions 2,306 
Private and family matters .. 377 


Total nile FW fore 


Of the total of 13,789 important messages, 12,350 
circulated between Amsterdam and Rotterdam, and 
1,433 in other directions.—Journal Telegraphique. 


— 


Hotes, 


Ir‘appears that the telegraph steamer Maraday was 
spoken on the 1st inst., in lat. 49 N., long. 43.30 
W., by the steamer Prussian, of the Allan line, 
which has arrived home from Quebec. The Fara- 
day had previously been engaged in laying the 
Direct United States Company’s cable, and it was 
understood, on the faith of certain semi-official an- 
nouncements, that her mission had been success- 
fully completed, and that the line would shortly be 
opened for public traffic. We are informed, how- 
ever, that, according to a report from the Prussian, 
the Faraday when spoken was not sailing home- 
wards, but was engaged with the cable, which had 
been buoyed in two places. The report further 
states that there was a heavy swell at the time, 
that the Faraday was east of all ice, and that there 
were numerous bergs between her and the land. 
If the cable had a double flaw which it was neces- 
sary to repair, the delay in opening for traffic is 
sufficiently explained. 


The estimated gross receipts of the Anglo- 
American Telegraph Company, at 2s. per word, 
average about £1,400 per day. The actual average 
in June, 1874, at 4s. per word, was £1,950. The 
receipts appear to be steadily increasing. 


No further announcement has been receiyed 
relative to the opening of the Direct United States 
Cable. 


The 8.8. Caroline has been chartered by the Post 
Office, and is now engaged in effecting the repairs 
to the Channel Islands and the Isle of Man cables, 
which have been interrupted for some time. 


The Wheatstone Automatic is about to be 
adopted by the Atlantic and Pacific Telegraph 
Company of the United States. The Automatic 
continues to work with the greatest success on the 
French Government lines between Paris and Mar- 
seilles, where it carries an enormous amount of 
traffic. 


The Society of Telegraph Engineers now muster 
717 members of all classes, made up of-— 


Honorary Members .. a 4 
Foreign Members sae Moreen 2: 
Members aA 215 
Associates a oe Revie, 1! 
Students we ws 13 


oe 


Total aee% or 717 
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The Meyer quadruplex is working well on the 
Paris and Lyons line, Two instruments working 
from each station on the one line, 


An interruption has occurred to the Scilly Isles 
Cable. The fault is supposed to be about 200 yards 
from the landing place in the Scilly Isles. During 
the interruption, messages are forwarded ‘‘ Via 
Port Penzance.’’ 


The Submarine Company announce that all their 
cables are in good working order. 


Professor Cornu, of the Hcole Polytechnique, Paris, 
has put into successful use a new instrument for 
measuring the velocity of light between two stations 
in which an electrical registering apparatus is used, 
giving, it is believed, more accurate measurements 
than the well-known toothed wheel arrangement 
of Fizian. Foucault fixed the velocity of light, by 
his instrument, at 185,157 miles per second; Pro- 
fessor Cornu, by his new instrument, fixes the 
velocity of light at 186,660 miles per second, or 
1,503 miles faster per second than Foucault, 


The communication between St. Thomas and St. 
Kitts has been re-established, and messages for the 
yarious West India Isles are received. 


A contract for submerging a telegraph cable 
between Sydney (Australia) and New Zealand has 
been signed between the Telegraph Construction 
and Maintenance Oompany and the Hastern Exten- 
sion Telegraph Company. 


The number of messages passing over the Cuba 
Submarine Telegraph Company’s lines during the 
month of June was 2,471, estimated to produce 
£2,500, against 1,874 messages, producing £2,000, 
in the corresponding month of last year. 


The report of the Eastern Telegraph Company 
(Limited) shows that the revenue for the six 
months ended 31st March last amounted to 
£200,500, from which, after deducting £52,756 for 
ordinary expenses, £12,831 for special expenditure, 
and £1,111 for income-tax, there remains £133,380, 
which, with the balance of £1,007 brought forward, 
makes £134,358 net profits. The sum of £46,212 
has been paid as an interim dividend, and after pro. 
viding for interest on debentures, a final dividend 
is recommended of 2s. 6d. pershare, making, with 
the previous distribution, 5 per cent. for the year, 
and leaying £25,933 to be carried to the reserve 
fund, increasing that fund to £150,521. 


We haye received the following letter from the 
Manager of the Direct Spanish Telegraph Company 
(Limited)— 

‘¢106, Cannon-street, London, July 1. 

‘‘ Sir,—Several shareholders haying inquired the 

cause of the present low quotation of this company’s 


LL LS ELLE LL LL 


ordinary and preference shares, I am instructed by 
the board to state that they see no ground for such 
depreciation; on the contrary, they congratulate 
the shareholders on the satisfactory progress of the 
company’s business. The accounts for the half- 
year ending 30th ultimo show profits sufficient to 
pay a dividend for the past half-year at the rato of 5 
per cent. per annum on the ordinary shares, after 
providing all interest on preference shares up to 
that date. All quarterly balances up to 31st 
March last have been regularly received from the 
Spanish and French Governments. Both the com- 
pany’s cables continue in excellent working order. 
—I am, Sir, your obedient servant, 
CHARLES GERHARDI, Manager. 


We learn that Mr, Fuller, the Managing Director 
of the Brazilian Submarine Telegraph Company, 
and Manager and Director of the Black Sea Tele-~ 
graph Company, was prevented from taking part 
in the conference by the sudden death of his 
relative, Admiral Sherard Osborne. 


Two sets of Professor Wheatstone’s Automatic 
Printing Instruments have been set up for traffic 
between Sydney and Melbourne. 


The receipts of the Submarine Telegraph Com- 
pany for the month of June amounted to £9,376 
18s. 4d., against £9,186 19s. for the corresponding 
period of 1874. 


ELECTRIC LATHE CHUCK. 


ae 


In order to obviate the inconvenience and loss of 
time involved in the ordinary mode of fixing upon 
a lathe chuck certain special kinds of work, such 
as thin steel disks or small circular saws, the chuck 
is converted into a temporary magnet, so that the 
thin steel articles, when simply placed on the face 
of the chuck, are held there by the attraction of 
the magnet; and, when finished, can be readily 
detached by merely breaking the electric contact 
and de-magnetizing the chuck. The face plate of 
the magnetie chuck is composed of a central core 
of soft iron, surrounded by an iron tube, the two 
being kept apart by an intermediate brass ring; 
and the tube and core are each surrounded by a 
coil of insulated copper wire, the ends of which are 
connected to two brass contact rings that encircle 
the case containing the entire electro-magnet thus 
formed. ‘These rings are grooved, and receive the 
ends of a pair of metal springs connected with the 
terminal wires of an electric battery, whereby the 
chuck is converted into an electro-magnet capable 
of holding firmly on its face the article to be turned 
or ground. For holding articles of larger diameter, 
it is found more convenient to use an ordinary face 
plate, simply divided into halves by a thin brass 
strip across the centre; a horse shoe magnet, con- 
sisting of a bent bar of soft iron, with a coil of 
copper wire round each leg, is fixed behind the face 
plate, each half of which is thus copyertedinto one 
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of the poles of the magnet, The whole is enclosed 
in a cylindrical brass casing, and two brass con- 
tact rings fixed round this casing are insulated by 
a ring of ebonite, and are connected with the two 
terminal wires of the magnet coils. 
arrangement is also adapted for holding work upon 
the bed of a planing or drilling machine, in which 
caso the brass contact rings are dispensed with, and 
any desired number of pairs of the electro-magnetic 
face plates are combined so as to form an extended 
surface large enough to carry large pieces of work, 
For. exciting the electro-magnet, any ordinary 
battery that will produce a continuous current of 
electricity can be used; but in machine shops, 
where power can be obtained, itis more convenient 
to employ a magneto-electric machine--such as 
Gramme’s, for instance—rather than a battery.— 
Scientific American. 


RAILWAY COMPANIES v. GOVERNMENT 
TELEGRAPHS. 


Our contemporaries have from time to time published 
alarming statements of the magnitude of the claims 
preferred by the railway companies for the purchase of 
their so-called interests in telegraph business, and have 
declared that the Government of 1868 was left in 
ignorance of those claims when the Telegraphs Act was 
passed. It has not signified to them that the Telegraphs 
Act of 1868 provided for the very claims of which its 
promoters were supposed to be ignorant. 

It bas frequently been pointed out oa the part of the 
Government that the claims of the railway companies 
were not to be taken as a strict measure of the sum 
which the companies would receive, We believe that 
in every case in which the Government has come to an 
arrangement with a railway company, either voluntarily 
or by arbitration, the sum taken by the company has 
fallen far short of that which it desired to have. In 
saying this we are not blaming the directors of the 
railway companies. It was their business to get what 
they could for their shareholders. 

The case of the Great Eastern Railway Company has 
recently been under arbitration, and the award of the 
umpire, Mr. Russell Gurney, shows in a striking manner 
how wild have been the notions put forth to the public 
of the sums which the railway companies were likely to 
get. The Great Eastern Railway Company, we believe, 
claimed upwards of half a million of money in meal and 
malt, and also tendered a bill of costs of upwards -of 
£12,000. It is understood that Mr. Gurney has awarded 
them about £77,000 in lieu of the half million, and that 
out of their claim for costs he has only allowed against 
the Post-office the sum of £3,000. 

We understand that the terms which the Great 
Eastern Company have obtained, after a protracted 
struggle, are pretty much the same with thoze which 
the Post Office accorded voluntarily six years ago to the 
largest railway company in the kingdom, and which, 
while they are fair to the Government, are not illiberal 
to the railway shareholders. 

We hope that the shareholders in those companies 
whose cases are still under consideration will take a 
warning by this result, and put no faith in the 
extravagant expectations which have been held out to 
them. 


TELEGRAPHY AT ALDERSHOT. 


At the summer ,manceuvres on Tuesday, 13th 
July, 1875, a line of telegraphic communica- 


A. similar. 


tion was laid down with Aldershot, and was in 


good working order when the staffgarrived, but 
unfortunately there was no one at the other end 
to receive any communications that were sent. 
livery year the Royal Engineers appear to improve 
in the rapidity and certainty with which they per- 
form their duty. During all the sham fights which 
have taken place recently, a wire has been laid in 
rear of both flanks of the army, and a central office 
opened. ‘The desire of many officers of experience 
has been that the army signallers should be so 
posted as to be in communication with sither flank 
or the centre of a force; and that mounted order- 
lies should be in atteudance at all the offices to 
conyey at once messages to the staff. The idea is 
an admirable one, but has not yet been fully carried 
out. Generals also at present do’ not seem to 
realise the importance of telegraphic communica- 
tion. For instance, last Saturday Sir John Douglas 
was warned over the wire that a large force was 
marching on his right. He relied on the cavalry 
for the information instead of the electric current, 
and the warning wasreceiyed. The signallers who 
were out that day were charged with being incom- 
petent, but now that a couple of days haye elapsed 
since the action, it appears that these very intelli- 
gent men were not so much to blame az the 14th 
Hussars, whose advance was so tardy that the sig- 
nallers never had an opportunity of getting into a 
position from which they could do their work, until 
the enemy drove them in. For them to hayeadvanced 
beyond the cavalry on that occasion wouldonly have 
been to ensure their capture by the attacking force. 
It is only just to the Royal Engineers to say that had 
Sir John Douglas relied upon the telegraph more 
than he did, he would probably have been in a much 
better position to resist the attack which was made 
upon him. 


New Evecrro-Macnetic Crock sat THE Lonpon 
Post-orrice.—Messrs. T’, Cooke and Sons, of York, have 
just completed the erectign of an electric motor and 
clock-dial in the telegraph gallery of the new buildings 
of the London General Post-office, St. Martin’s-le-Grand, 
which, in some points, is novel and interesting. The 
hands of the large dial, which are driven by the motor, 
are at a distance of about forty-five feet from it, and are 
connected to it by means of iron rods and several pairs 
of bevel-wheels for turning the bends. 
is six feet in diameter, and such is the sensitiveness and 
power of the motor that the connecting rods, bevel- 
wheel work, and hands, are driven by a single Leclanché 
cell, the current from which is transmitted to the motor 
every second by the standard clock in the gallery. The 
motor consists simply of what we may term a polarised 


pendulum vibrating between two pairs of electro- — 


magnets, and carrying a double ratchet at the upper 
end, ‘The same firm have erected a corresponding dial 
at the opposite end of the gallery for showing the direc- 
tion of the wind, the pointer of which is worked by a 
vane at the top of the buildings. 


Go Correspondents, 


*,* Duly authenticated contributions, theoretical and practical,on 
every subject identified with the interests of which ‘‘ Tue 
TELEGRAPHIC JOURNAL”? is the organ, will always command 
attention, Anonymous correspondence will be wholly disre- 
garded. Literary communications and books for review 
should be addressed tothe Ep1Tor ; business communications 
to the PusLisHERs, 10, Paternoster Row, B.C. 


The dial itself . 
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FRANK IVES SCUDAMORE, C.B. 


Att telegraphists in England will learn with great 
regret that they are about to lose the able chieftain- 
ship of Mr. Scudamore. He has accepted an ap- 
pointment in Turkey, to organise the International 
postal system of that country—a task for which 
he is pre-eminently qualified. His thirty-five years’ 
invaluable, active, and zealous services in the Post- 
office have secured him a richly-deseryed pension. 
He proceeds to Stamboul in a very short time. 

Although Mr, Scudamore has been the organiser 
of several reforms in the Post-office, and has in- 
troduced savings bank and insurance business 
into the commercial 7é/e of ‘‘a nation working for 
itself,” it will be his telegraphic enterprise which 
will chiefly distinguish him. Officers of the old 
telegraph companies will remember, when early 
rumours of State purchase were muttered, with 
what dread the name of Scudamore was received, 
as some monstrous ogre about to swallow them up ; 
and how this dread was changed into affection and 
respect, when, on their transferegce to his control, 
they experienced his geniality, his power, his ability, 
and his marvellous knowledge of detail. He never 
had a more enthusiastic and zealous staff than that 
transferred to him by the commercial companies, 
and none will more regret the loss of his leadership 
than those who composed it. 

There are few featsin connection with telegraphy 
which will be better remembered than his three 
days’ examination in 1858 before the Committee of 
the House of Commons. 

It is marvellous how telegraphy has thrived 
under his guidance. The number of offices opened 
to the public has increased from 2,000 to 5,600. 
The number of messages sent annually bas leapt 
up from six millions to twenty millions. The 
average charge for inland messages has been 
reduced from 2s. 2d. to 1s. 2d. Lhe number of 
words transmitted for the press has increased from 
about two millions to two hundred and twenty 
millions. The mileage of wire has enlarged from 
49,000 to 108,000. The number of instruments has 
sprung from 1,900 to 11,600. Automatic and 
duplex telegraphy have been introduced. The pneu_ 
matic tube system has been largely extended. 

Although the financial result of all this extension 
has not yet satisfied the money-grubbing proclivities 
of a certain section of the community, there can be 
no doubt that the public at large is highly gratified 


with the result of the transference ofthe telegraphs ‘ 


to the State, and if an opportunity be afforded, it 
will amply express its satisfaction to the author of 
the change. He will not depart to his new sphere 
of labour without receiving the warmest testimony 
of the confidence felt in him by his own staff, and 
the sincerest wishes for his prosperity, welfare, and — 
success from all who have ever served with or 
under him, 


THE LIFE OF CABLES. 


THERE is a very widespread notion that the life of 
a submarine cable is of very limited duration, and 
that investment in such property is ve1y speculative 
and risky. Facts in their mere historical aspect 
tend fully to confirm these ideas. All the earlier 
cables that knit our coasts with the Continent, with 
Treland, and with the Channel Islands rapidly dis- 
appeared. A cable laid in 1852, and one in 1444, 
between Holyhead, and two in 1852 between Scot- 
land and Ireland, were total failures. Twocables were 
lost between Sardinia and Africa in 1855. The first 
cable between Dover and Calais lasted only a day. 
The Crimean cable lasted but nine months. The 
first Atlantic cable remained entire but twenty- 
three days. The Channel Islands Cable of 1853 
lasted three years. The Red Sea Cable of 1859 
lasted only six months. On the other hand many 
cables which are now in existence vary from twenty 
years old totwenty months. The Dover and Calais, 
laidfin 1851, and the Dover and Ostend, laid in 1853, 
still speak, though perhaps in the former case, little 
or any of the original cable remains. The England 
and Holland cable laid in 1858 is as sound as ever, 
while that laid to Hanover in the same year lasted 
but four years. 

The existence of all these cables has been so 
fitful that some cause must exist to account 
for their irregular lives. So many cables have 
failed, and so many have succeeded, that suffi- 
cient facts have, however, been accumulated to 
justify some generalization on this point. Thereis 
no difficulty in learning lessons from the experience 
of the past. The materials used, the formin which 
these materials are fashioned into cables, the way 
in which they are submerged, and the localities on 
which they lie, have now had sufficient trial to 
justify some opinion as fo the form of tho cables of 
the future. 

There is nothing to show that the main materials 
employed, whether gutta-percha or indiarubber, are 
destructible. On the contrary, in the cass of gutta 
percha everything points out that it is practically 
indestructible. Keep it away-from oxygen and 
from the varying conditions of temperature and 
climate, and it seems as though it will last for ever. 
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What action electric currents have upon it is not 
well. known, but experience justifies the opinion 
that this action, whatever it be, is practically in- 
nocuous. In fact, gutta percha wire actually im- 
proves in insulation in our deep seas. The Suez- 
Aden section of the Indian cable, which les in com- 
paratively warm water, has improved in insulation 
since its submersion no less than 38 per cent., and 
many other deep sea cables have improved from 45 
to 77 per cent. in the same quality. Gutta-percha, 
taken up after 25 years’ submergence in water, is 
as perfect as when it was first put down. 


But the life of a cable does not always depend 
upon that of its core. It rather depends upon that 
of its sheathing, and far more upon the bottom on 
which it is laid. Those cables that have failed have 
done so because their sheathing was not adapted to 
their localities. Heavy cables were laid in deep 
seas, light cables were laid in shallow seas, rough 
anchorage ground was crossed by mere pack-threads, 
rugged rocky bottoms and fierce tideways were 
spanned with slender ropes. ‘The fact that the 
sheathing and structure of the cable must be 
adopted to the bed on which it is intended to lie is 
scarcely yet sufficiently followed. A cable is pro- 
jected between two fixed points, a cursory ex- 
amination is made of the depth of the water and 
of the nature of the bottom. So many miles of 
shore ends and so many miles of deep sea cable 
are specified to be used; sometimes intermediate 
sizes are introduced. But never has yet a cable 
been properly designed to meet the full require- 
ments of its future bed. Heavy shore ends need- 
lessly and uselessly rest upon safe and soft bottoms, 
light sea portions cross rocky bottoms with danger 
and risk. The great lessons taught by experience 
are these--that cables must be specially designed for 
the various portions of the seas they are intended 
to cross, and that more reliance must be placed 
on the careful surveys and examination of the 
bottom. 


The durability of a cable does not depend upon 
the durability of its materials, but upon the special 
adaptability of its built-up parts to meet those 
great forces of nature which are present in its future 
home. Anchor-, again, may be dropped which, when 
raised, strain it to its utmost limit. It is not al-~ 
together free from the attacks of insects and other 
assailants. Experience seems to point out fifteen 
years as about the average life of past cables; but 
if the lessons of practice have been carefully studied 
and followed, there is no reason why this period 
should not be doubled or even trebled in existing 
cables, and it is possible to construct, lay, and 
maintain cables so that they shall be practically 
permanent, 


POST OFFICE TELEGRAPHS. 


-_~--— 


The following Parliamentary Paper has just been 
issued. 

An Account showing the Gross Amount received dur- 
ing the Year ended 31st December 1874, the Amount of 
Expenses incurred during the year, and the Balance re- 
maining applicable to pay the Annuities or Interest 
filling due upon the Securities issued under the Authority 
of the “ Telegraph Act, 1859,” and as a Sinking Fund 
for the Redemption of such Securities. — (Pursuant to Act 
32 and 33 Vict. c. 73, 8. 20.) 


Gross Amount received by the Post 
Office from the lst January, 1874, 
to the 31st December, 1874,in respect 
of Telegraphic Messages, Private 


Wire Rentals, Special Wires, &c... 1,601,662 17 10 


Less —Amount paid to Submarine 
Telegraph Companies,being Message 
Receipts collected fon their behalf, 
and amount allowed to Postmasters 
in respect of sams paid by them for 


the special delivery of Messages, &c, 441,124 17 9 


£1,160,538 0 1 


£ Bus 
Amount expended by the Post Office 
from Ist January, 1874, to 31st De- 
cember, 1874, in respect of Salaries, 
Rent, Maintenance of Telegraphs,&c. 1,051,376 12 24 


Balance remaining applicable to pay 
the Annuities or Interest falling due 
upon the Securities issued under the 
authority of the Telegraph Act, 1869, 
and asa Sinking Fund for the re- 
demption of such Securities, on the 


3lst December, 1874 .. ,.. .. 109,161 7 10} 


ae ee te 


£1,160,538 0 1 


Notes.—1, This Account, like the previous Accounts, 
is based upon the actual receipts and theactual payments 
of the Post Office, but as Telegraph expenditure by the 
Office of Works was, from 1st April, 1874, borne by the 
Vote for that Department, the sum so paid from Ist April 
to 81st December, 1874, viz., £20,578, is nt included in 
this Account. 


2. During the year 1874, a proportion of the cost of 
providing sites for certain Post Offices was chargeable 
to the Telegraph Service; but as the precise proportion 
so chargeable has not yet been ascertained in each case, 
the amount has not been included in this Account. The 
amount is estimated at about £10 350. No provision was 
made in the Telegraph Vote for these charges until after 
the close of the year 1874. 

3. In this Account is included superannuation allow- 
ances to non-effective Telegraph officers for one year and 
three quarters, of which about £17,800 is proper to the 
previous year. 

Gro. RicuARDSON, 

Principal Book-keeper. 
General Post Office, 

17th June, 1874. 


Guo. CuETWYNp, 
Receiver and Accountant 
General. 
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Pi VOLTAIC BATTERY, 
A QOourRsE oF Six LECTURES, 
By Dr. JOHN HALL GLADSTONE, FE.R.S., 
Fullerian Professor of Chemistry, Royal Institution. 
DELIVERED AT THE Roya INSTITUTION OF GREAT 


BRITAIN.—CHRISTMAS, 1874-5. 
(Continued from page 137.) 


LEcrurRE VI.—THE ELEctrric TELEGRAPH. 


Ir was in 1820, little more than half a century ago, 
that Oersted first noticed the action of the voltaic 
current upon a magnetic needle. I have had 
occasion to show you this action two or three times 
already, but I must show it to you again. We will 
take this needle, pointing at present to the north 
with a wire passing over it. By just making 
contact between the wire and a battery, we shall 
find that the needle will turn round. Th-re you 
see the needle turning away atrightangles. Now, 
of course, we can make and break as we please, and 
by sending the current the other way, the needle 
will turn over to the other side. So we can make 
it go either to the right or to the left. Now this 
has led to the invention of what are called galvano- 
meters. This is the simplest form of galvanometer, 
but if, instead of taking a straight wire we made it 
coil round many times, and especially if we take 
what is called an astatic needle, thatis, two needles 
which are fastened together with their poles re- 
versed, so that the north pole of one is over the 
south of the other with the wire passing between, 
we should be able to produce movements of the 
needle by exceedingly feeble currents. You are 
aware that this has been fully carried out in 
Thomson’s galvanometer which we have here. I 
explained that to you on a previous occasion, and 
I showed you then that there was a very small 
mirror suspended on the needle, and how we were 
able to throw a light from that moving mirror upon 
the screen. 

See what may be done with an ordinary galvano- 
meter. I can moye the needle which way I please, 
or reverse it as often as I like, by the power that 
comes from the battery... Now, we can attach 
meanings to these movements of the needle. We 
can read one as ‘‘ A’ and another as ‘' B,”’ and so 
on. We might then carry the instrument to that 
table. I have only to make the wire longer for that 
purpose, or I might take the instrument up into 
the gallery, and do just the same as I have been 
doing here. But I need not be content with that, 
for I could take this instrument ont into Albemarle- 
street or Piccadilly ; or I might carry it to Bromp- 
ton or Bayswater, and still, if there was a sufii- 
ciently long wire, the voltaic force wou!d flow 
through and reach the instrument, and our needle 
would act in response to what took place here. 
Now, you see by giving certain meanings to these 
swingings of the needle; we can make commuui- 
cations at a distance to those places I have spoken 
of, for instance, or to Birmingham or Edinburgh, 
or anywhere else ; and hence, we have the inyention 
of the electric telegraph. 

In the same year that Oersted noticed this move- 
ment of the needle, another great electrician, 
Ampére, suggested it as a means of indication at a 


distance. Communication by means of electricity 
had been suggested before that, but I believe that 
there was no actual electric teleyraph made and 
used till Gauss and Weber, who were making 
certain observations in 1833, carried a wire from 
their physical cabinet to their obs2rvatory and back 
again—a distance of a mile—and made a needle 
swing, and were thus able to communicate from one 
place to the other. There were partially successful 
attempts by Ritchie and others, I believe, in this 
building, but we may go on to the year 1837, when 
Cooke and Wheatstone took out their patent for the 
electric telegraph, and then commenced the actual 
use of the electric telegraph. They employed five 
different needles moved by five different wires, and 
those needles all indicated different things, and so 
they were able to speak at a distance. This was 
employed upon the Great Western Railway, and this 
was the commencement of that long series of electric 
telegraphs which now send their metallic threads 
all over England and over all the civilized nations 
of the world. Of course, it is necessary that these 
wires should not touch one another, and that they 
should be separated from other conductors of 
electricity, and, therefore, they are insulated, as it 
is called; they are covered with thread or with 
something else which keeps them from other bodies. 
Gauss and Weber hung their wires up in the air. 
Cooke and Wheatstone first of all employed in- 
sulated wires, and carried them underground, but 
you know now very well that along our lines of 
railway we see the electric telegraph wires hanging 
in their various curves as we go along, and we 
cannot see, but we may imagine, if we please, the 
messages that are passing along those lines. 

But this was only the commencement—the very 
infancy of telegraphy. Jt has since had an im- 
mense amount of attention paid to it, and an im- 
mense amount of success has attended it. Mr. 
Steinheil, in 1888, stretched wires in the air by 
insulated supports, just as we see them now 
arranged on poles. I do not know whether he 
employed the porcelain which is employed now, 
but there are various ways in which the wires may 
be suspended on the poles, so as to keep them from 
the damp earth. But Steinheil made another im- 
portant discovery, that is to say, that it was not 
necessary to have two wires. It is necessary merely 
that you should have one wire—one wire go:ng 
from your battery to your instrument, right along 
where you want to send the message. All that you 
have to do is to bring your battery in connection 
with the earth, and your instrument at the other 
end of the wire, in connection with the earth there 
also. Large plates are sent down into the ground 
to some place which is permanently damp, so that 
the plate may continue in connection with the 
earth. 

Perhaps it may be difficult to explain how tho 
earth acts; but we know that the result is a very 
satisfactory one. We actually get less resistance 
than if we employed return wires. 

I must say a word about this resistance. You 
recollecs I have spoken of different substances 
having very different powers of stopping the gal- 
vanic current, or, in other words, of conducting 
the current, and I have said that silver is that 
which conducts it most readily. Platinum conducts 
it by no means so well. Now, if we take wires of 
the same size throughout we find that the amount 
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of resistance offered by a yard would be just twice 
the amount of two yards. ‘The thickness of the 
wire is a still more important element init. If we 
have one wire twice as thick as the other, it will 
offer only one quarter of the resistance. The resist- 
ance is inversely as the square of the diameter of 
the wire. I think I may illustrate this to you in 
this way. Ihave taken here a piece of platinum 
wire, which is thicker in the middle than at the 
two sides, and upon passing the galvanic stream 
through it, I have little doubt that we shail be able 
to show you so much resistance that it becomes 
quite hot at the sides. [The experiment was per- 
formed.] We will increase the power. Now the 


middle is fairly red hot, but it is at something like | 


a white heat at each end. So that you see that 
although there is not any great difference in the 
diameter of those two wires, the thicker one con- 
ducts very much better than the side wires, because 
this heating of the wire is due to the resistance 
offered to the galvanic stream which is passing 
though it. One way of explaining the action of 
the earth—I do not know whether it is a correct 
one, though—is that, although it is a very bad 
conductor compared with the metallic wire, it is 
immensely thick—of illimitable breadth, and by 
reason of its breadth it is unable to cffer any resist- 
ance at all. However, whatever be the true ex- 
planation of this fact, we now know that it is only 
necessary to put a battery at one end of a wire, and 
an instrument at the other end, each in connection 
with the earth, and we get all the effect we want. 
And thus we may have a thousand or ten thousand 
messages running through the wires in different 
quarters, but still they are all in connection with 
this one great tank—the great fountain of power 
which is in the earth itself. 

Now I should hke to bring before you some of 
these instruments that are employed. First of all 
there are some which act by means of the needle 
which shakes in various ways. One of the simplest 
is this little instrument. All that is necessary to 
employ for this is a little chromic acid cell. This 
box contains the battery and the wire for commu- 
nication. Here are the letters A, B, C, D, B, F, G, 
H{, and soon, all the alphabet ranged round this 
dial, and numbers also, and all that I have to do 
when the current is on is to pass this needle round 
to the letter that I want to indicate, and then we 
shall find a corresponding movement on the little 
dial at the other end. You know generally upon 
the lines of electric telegraph they call attention 
by ringing the bell, so I suppose that is the proper 
thing for me to do in the first instance. What I 
have to do is to pass the handle out there, and then 
the bell rings, I do not know whether you can see 
what I am doing: I have spelt out the name of 
Faraday, but I am not experienced in this kind of 
work. The other experiments will be made by those 
who have had prac‘ical experience in working tele- 
graph instruments. We will endeavour to show 
the same on a larger scale. We will employ one of 
these A, B, 0 instruments, and upon the large disc 
in front of you, you will be able to see what is spelt. 
You, see that in that case the communication is 
made by wires passing all round the room. You see 
the festoons of wire hanging from the gallery, Mr. 
Ehbbert is turning the machine, and he can point 
to any letter he hkes—he seems to be taking my 
hint and spelling Faraday. There are a great 


many other ways in which messages may be sent 
besides that. We have upon the table some other 
instruments in which you can see by the shaking 
of needles that eertain things are indicated. By 
Morse’s arrangement, patented in 1837, by means 
of a succession of dots and dashes, you are able to 
make whatevei letters you please, and we have here 
an instrument which works in that way. Then 
there is Biin’s instrument, dating from 1846, which 
writes upon slips of paper by means of an acid solu- 
tion of ferrocyanide of potassium, and forms a blue 
compound of iron. There is a clockwork arrange- 
ment by which the paper is passed on. You now 
see the blue marks upon the paper. I dare say 
that, after the lecture, you may like to look at that 
more closely, and Mr. Hibbert will have pleasure 
in giving you some slips of paper from that instru - 
ment. Perhaps one of you would like to write a 
message to be sent. If none of you will do so, I 
will write ons. 

The lecturer then wrote a message and handed 
it to one of the operators. The message was 
recorded by dots and dashes on an instrument at 
another part of the circuit, and read by the second 
operator as follows: —‘‘ Dr. Gladstone wishes you 
alla happy new year.” The following message was 
then sent in the opposite direction :—‘‘ Dr. Glad- 
stone hopes you are all pleased with his lectures.” 

I perfectly accept the last sentiment, though it 
was not one which I asked them to send on. 

There are various other instruments used in tele- 
graphing. One isin the middle there, and has a 
single needle. You may see how this needle in- 
strument works—how the needle swings sometimes 
to one side and sometimes to the other, and some- 
times several times to one side, and at other times 
several times to the other, so as to form a conyen- 
tional alphabet of letters. This Morse’s machine 
gives a certain clicking sound, and it was found 
that this sound was all that was necessary to read 
the message by. The receivers found that they 
could read by their ears what was being sent, and 
this fact has been employed very much in America, 
and it is also being employed in England, by 
means of what is callel the Sounder. We have 
one of these Sounders here. I may mention that 
I am indebted to Mr. Johnston, of the General Post 
Office, and Sir Charles Wheatstone, Mr. Zimmer- 
man, and many others, for the instruments which 
have been brought before you. You shall now see 
the Sounder in operation. [The following sentence 
from the printed notes of this lecture Was trans- 
mitted from one instrument, and read, by means of 
the sound, by the operator at the second instru- 
ment:—‘‘ Besides the use of the voltaic battery 
for the arts of peace, it has been employed in 
war.” 

I | sure you will accord your thanks to those 
gentlemen. who have been giving us these illus- 
trations. 

But I must say a little more about telegraphy. 
It is perfectly easy, of course, to put up poles, and- 
to suspend wires on the poles, and to communicate 
in that way. But suppose we want to communi- 
cate across r.vers, or arms of the sea, or oceans, 
it 1s quite another matter. What we have to 
do then is take our wire and twist round 
if something which keeps away the water 
altogether, because water has the power of car- 
rying away the force. Several plans have been 
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adopted for this purpose, but the one which hag 
generally been employed is this: First of all we 
take the copper wire. In this specimen there are 
five strands of wire—five copper wires twisted 
together. This is better than having one wire, for 
. though one thick wire would conduct better than 
any one of these fine wires, yet still, to avoid acci- 
dents and imperfections in the wire it is better to 
have several. , 

Then you take gutta-percha, and work it up 
into this kind of material. It is gutta-percha 
cloth, and this is twisted round the wires, and thus 
you produce a wire with its first coating of gutta- 
percha. Then by putting more gutta-percha round 
it you got get it into this thicker form, and after- 
wards thicker still. [Illustrating by specimens. ] 
Thus we have the strands of our electric cable, and 
we can put this, of course, across a river or across 
the sea, and the gutta-percha will preserve the 
wire from the action of the water, or insulate it, as 
we termit. ‘The first attempt that was made to 
send a telegraph across an arm of the cea was the 
laying of the cable from Dover to Calais, in 1850. 
There were four conducting wires, and they were 
covered with gutta-percha. The cable spoke when 


it was first laid, but failed after one or two days’ | 


work. The next year, however, it was laid success- 
fully. It weighs seven tons per mile. ‘You can 
easily imagine that it would not be very easy to lay 
a wire weighing seven tons per mile across the 
Atlantic. But in the great ocean there is this 
advantage, that the water, at eny considerable 
depth, is very still. {fn 1853 a cable was laid be- 
tween Dover and Ostend, and in 1858, a cable 
weighing only one ton per mile was laid between 
England and America, but this also ceased to 
speak almostat once. In 1865 the telegraph was 
laid to India, across the Persian Gulf, and it was 
not until the 27th of July, 1866, that there was a 
successful and permanent junction made between 
the two hemispheres of the world by means of the 
electric current. <A battery of no very great power 
is required to work it. It has twelve cells of 
Daniell. In some of those cables which are about 
2,000 miles long, by means of a Thomson’s galyano- 
meter, they are able to make communications with 
a very small power indeed. With two or three cells 
of Daniell they are able to communicate right 
across to America. I have here on the tablea case 
containing specimens of the Braziliancable. These 
give you the three different parts of the telegraph. 
This is the shore end, and it is cut across so that 
you may see that in the middle is the copper wire 
which transmits the electricity, and then there is 
indiarubber round it, and then various iron wires, 
so as to keep it in good order. Then there is more 
indiarubber, and after that these iron rods wound 
outside, so as to keep it from any mischief. This 


shore end has to be rolled among the jagged rocks 
which are on the sea shore, and exposed to the 
billows. But when you get fairly into the deep 
ocean, everything goes on perfectly, and as far as 
we know, there are no storms of any kind whatso- 
ever, and then we may employ a light cable such 
as is shown here. 

I said just now there were no storms down at 
the bottom of the sea, but there may be dangers 
besides those mechanical ones. It has been found 
in the Irish Sea that the cable has been attacked 
by some little marine creature, and through the 
kindness of Mr, Preece I am able to show you this 
creature. I have got two of them in my pocket— 
very precious specimens indeed—and in order that 
you may see them I will throw them on the screen. 
It was found that the gutta-percha of the cable 
was bored into by some small animal, and of 
course you know what the effect would be. It 
would at once make a communication between the 
water and the inside of the cable, and then the 
power would turn away into the water, and we 
should never get a message at the other end. 

A representation of one of the animals was pro- 
jected upon the screen. 


g 
NAT. SIZE. 


gas= 


This is a small creature of about a quarter of an 
inch in length, but we have magnified it with con- 
siderable power. This is the creature which eats 
into the cable. You see, it is made up in yarious 
segments. Ido not know what the name of the 
animal is, but there he is beforeus.* Just imagine 
the terrible results which may be caused by this 
creature. One breakfast which he may take may 


cost more than the breakfast of any luxurious 


Roman epicure in ancient times, because he may 
destroy a whole cable, and it may take a year to 
repair the damage which he may do in a minute. 

I think you will agree with me that no more 
wonderful discovery has ever been made in our 
own days, than this electric telegraph. I am not 
sure that any more wonderful invention has ever 
been made. It is marvellous that we are able to 
communicate with friends, and to send messages 
of affection or business across the Atlantic to our 
American cousins, or to India, or wherever we like, 
and get instantaneous replies, Think, too, of the 
ereat extension of this application of science. 
Think only of what takes place in the City of Lon- 
don, in the Central Telegraph Office, opposite the 
Post Office in St. Martin’s-le-Grand. There stands 
a building which is devoted to the electric tele- 
graph. I have taken some statistics from the 
Illustrated London News, and from these it would 
appear that there are in the building 500 or 600 
yarious instruments such as we haye here, and 


* T have since learnt that it is a crustacean, known by the name 


| of Limnoria Terebrans, 


174 


THE TELEGRAPHIC JOURNAL. 


{August 1, 1875. 


a 


some other kinds besides, and there are about 
25,800 voltaic cells. Here are seme of the Post 
Office batteries which have been kindly brought 
here on purpose for our lecture. They are bat- 
teries constructed on a modification of Daniell’s 
principle. ‘There is a Leclanché also belonging to 
the Post Office. That is, I kelieve, actually em- 
ployed for the ordinary purposes of transmitting 
inessages, but here are some employed for more 
special purposes. This Leclanché battery 1s work- 
ing this little instrument at the present time. The 
Leclanché batteries, as I have explained to you in 
speaking of them before, last a very long time 
without being attended to at ail, so that they are 
extremely convenient. ‘There are more than 500 
male clerks and 740 female clerks employed at the 
office in St. Martin’s-le-Grand, and the total num- 
ber of messages sent is about 30,000 a day. As to 
the. speed with which they may be sent, that de- 
pends upon other circumstances than merely elec- 
tricity—upon the power of sending and upon the 
power of reading off. Sir Charles Wheatstone told 
me that through his automatic instrument he could 
send 180 words per minute. That, of course, is 
very rapid signalling. 
(To be Continued.) 


ON TELEGRAPH CONSTRUCTION. 
By JOHN GAVEY, Assoc. Soc. T. E. 
(Continuei from page 160.) 


3.—Materials used in Construction, their properties 
and their selection. 


THE third branch of our subject brings us to the 
consideration of the materials used for Telegraph 
Construction; and as a knowledge of their pro- 
perties, and of the points to be specially observed 
in their selection and application to various purposes 
is necessary to the Telegrayj h Engineer, we propose 
dealing somewhat fully with the more important 
items. 
TIMBER. 

Wood-produeing plants are divided by naturalists 
into two great classes: Mndogenous and Exogenous; 
the former growing by additions of woody matter 
from the interior, the latter from the exterior. An 
example of endogenous plants is seen in the 
common bamboo, and also in grasses; whilst most 
European trees, such as the oak, elm, pine, &c., 
are specimens of the exogenous class. The latter 
is wholly used for telegraphic purposes in this 
country ; and this being one of the most important 
of the materials required in Telegraph Construction, 
it may be well to examine briefly its formation. 

The bases of ordinary wood are substances termed 
cellulose and lignin, which have an almost identical 
chemical composition of 18C. 80H. 150.; and the 
physical formation of a tree is comprised principally 
of cellular tissue, woody fibre, and vascular tissue. 
Cellular tissue appears to consist of little colourless 
bladders or vesicles, of various figures, adhering 
together in masses and filled with liquids. Woody 
fibre is by some considered as an elongated form of 
the cellular tissue, encrusted and hardened with 
various substances, which give the distinguishing 
characteristics. to. different classes of timber. 
Vascular tissue consists of small membranous spiral 
tubes or vessels. which aerate, and possibly 
transmit some of the fluids in the plant. 


If a transverse section of a piece of timber of 
the exogenous class, say pine, be examined, it will 
be found, beginning at the centre, to consist of,— 
Ist, a small portion of central pith. 2ndly, the 
woody portion divided into the heart wood, the 
hardest portion of the timber; and the sap wood. 
3rdly, the bark, which lat’er is divided into the 
true bark, and the epidermis ; and lastly, the me- 
dullary rays, which are thin vertical plates con- 
necting the bark and the pith, and radiating from 
the centre to the circumference. 

If a young shoot just rising from a seed be con- 
sidered, it will be found to consist primarily of the 
pith enclosed in a sheath called the medullary 
sheath, which separates it from the bark. At this 
early stage, the pith, which consists wholly of 
cellular tissue, appears to serve as a vehicle for the 
ascending sap, which, rising from the roots to the 
leaves, there comes in contact with the atmospheric 
air, where it combines with the elements necessary 
to the formation of the tree. Woody or lgneous 
fibre and vascular tissue, extend vertically down- 
wards, and at the same time cellular .tissue is 
formed horizontally. The ligneous fibres ars 
attached to each other as it were in bundles by 
their respective coats, whilst the cellular tissue is 
forced into the thin vertical plates termed the 
medullary rays, which connect the pith and the 
bark, and are known to carpenters as the “silver 
grain.” The residue of the sap descends through 
the inner bark to the roots; thus a layer of wood 
is gradually formed between the medullary sheach 
and the bark, and this action continues until the 
approach of winter and the fall of the leaf stops the 
operation. 

In the spring of the following year the sap again 
ascends, the like processes are repeated; a second 
layer of wood is deposited, and so on. As each 
season advances towards winter the deposit takes 
place more and more slowly, so thaf well defined 
rings may be observed distinguishing each year’s 
growth; the number of rings generally indicating 
the age of the tree in years, and the thickness of 
each ring, the speed or quickness of its growth. 
After a few years the pith dries up, and apparently 
serves no further purpose in the economy of the 
tree; and the ligneous fibres deposited nearest the 
centre become darkened in colour, hardened, more 
dense, and apparently impervious to the sap, which 
latter circulates upwards through the layers of 
woody matter last deposited; hence the distinction 
between the heart woed and the sap wood. This 
action continues year by year, the tree increasing 
by regular deposits of sap wood, which subse- 
quently becomes hardened into heart wood, until 
maturity is reached, a period which varies with the 
class of the tree, and with the circumstances under 
which it is grown. ‘The period of full growth, 
when a tree is best fitted for employment in me- 
chanical structures is roughly indicated by the 
following table— 


a - oS - - 


80 to 180 years. 


Ash, beech,andelm 60to 90 ,, 
Larch, spruce, and ; 
Scotch pine- - - 40 to 100 res: 


After reaching full maturity the tree begins to 
deteriorate, until, with the lapse of a given length 
of time, dependent on yarious circumstances, decay 
sets in, and the whole is again gradually resolved 
into its elements. With standing trees this decay 
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generally commences at the centre and extends 
theuce to the circumference ; so that once maturity 
is reached, a positive evil exisits in allowing timber 
to remain uncut, if intended for use in the arts. 
When timber has been cut and is employed in 
building or construction, it is exposed to different 
influences, and decay then assumes a different 
phase. . 


Decay or rot is known under two forms, viz. :— | 


wet and dry rot—to both of these the presence of 
atmospheric air and moisture is necessary. The 
former appears to aris2 primarily from a fermen- 
tation set up by the aibuminous portions of the 
wood, which becoming decomposed, re-act on the 
ligneous fibres, which in their turn are attacked ; 
and the action appears to result in, or to be followed 
by, a rapid formation of the lower forms of 
vegetable and animal life, which draw their sus- 
tenance from, and aid in the speedy destruction of 
the wood. Further, when timber is exposed 
alternately to much moisture, then dryness, a 
mechanical action of disintegration, caused by the 
successive absorption ani evaporation of moisture, 
appeers to be called into play, and to aid in the 
rapid deterioration of the fibre. 

Dry rot is a peculiar smouldering action whereby 
the whole of the tenacity of the ligneous fibres of 
the wood is destroyed, and the sukstanceis reduced 
to powder. It is accompauied, or caused by a 
srowth of fungus, termed Merulius Lachrymins,— 
even the best heart timber is occasionally rapidly 
destroyed, in a very few years, by this powerful 
agent; and this is one of the greatest enemies to the 
durability of wooden ships that exists, 

It will be readily seen from the above considera- 
tions that, inasmuch as the sap in timber contains 
in itself the most ready elements of decay, it is 
advisable in permanent structures to employ such 
wood as is most free from sap, or to take special 
steps to eliminate this dangerous inmate. Hence, 
in the higher class of construction works, the 
wood containing the largest quantity of sap, is 
entirely cut away, and only the heart wood is 
employed; an additional reason for this precaution 
being that the latter is denser, tougher, and stronger 
than the former. it will rurther be obvious that, 
whether this course be followed or not, it will be 
necessary to get rid of as much of the sap which 
the timber holds as is possible ; and for this purpose 
the following precautions are generally taken :— 

Tirst, the timber is felled in the winter, when the 
circulation of the sap is entirely stopped; secondly, 
in some cases, a ring is cut around the bottom of 
the tree through the bark and sapwood a year 
previous to its being felled. This cuts offthe supp'y 
of sap from the ground, and that which remains in 
the sapwood from the previous year’s growth, 
becoming assimilated, alarge portion of that which 
would otherwise remain in the timber is withdrawn ; 
and lastly, special processes are adopted either to 
dry up, to expel, or to neutralize the fermentative 
portions of the sap; and these will now be briefly 
described. They may conveniently be considered 
under two heads— 

Ist, Internal Applications. 

2Qndly, Huternal Applications. 

Internal processes are numerous, and may be 
classed under the following heads— 

A. Seasoning by dry air. 

B, Neutralizing the sap by immersion of the 


timber in various liquids, either with or without 
extra pressure. 

OC. Incorporating preservative compounds during 
the growth of the tree. 

A. Seasoning by dry air. This, which is perhaps 
the oldest and most simple method of prepariag 
timber for use, merely consists of stacking it in 
such a manner as to allow a thoroughly free cir- 
culation of the air over the whole surface, without 
exposing it t> the direct heat of the sun or to rain. 
The effect is, that the more volatile portions of the 
sap evaporate, and the solid portions left behind 
do not decay so rapidly as those would that are 
dissipated. All timber should be weil seasoned 
before being applied to any useful purpose, but it 
should be done carefully for, if exposed to the sun 
to hasten the process, it is apt to split and crack in 
all directions. <A period of two yearsis the average 
duration of the seasoning operations, but even then 
the timber is not thoroughly dry. In fact, wood 
being a highly kygrometrical substance, it is im- 
possible to dry it thoroughly in the open air. If it 
is desired to hasten the operation of seasoning, arti- 
ficial heatis resorted to, the timber being stacked ina 
closed shed, and a heated current of air passed over it. 

Timber invariably shrinks in drying, and this 
shrinkage takes place at right angles to the 
medullary rays; for these being rigid and, to a con- 
siderable extant, incompressible, prevent the timber 
from diminishing its section uniformly throughout. 
Hence arises the splitting and cracking which is 
evidenced when timber is dried. 

Large timber, such as foreign piue, is frequently 
roughly squared by having the outer sapwood cut 
away. This allows the heart wood to dry more 
readily, and prevents the timber from splitting so 
much as it otherwise might. 

B. Neutralizing or washing out the sap, by im- 
mersion in fresh or salt water, has also been apphed 
to timber for many years. The effect is undoubtedly 
to dissolve, and gradually withdraw the fermentable 
portions of the sap from the timber, so that when 
the latter is used itis not liable to such rapid decay. 
Whilst the timber is wholly immersed, all injurious 
action from the sap is entirely stopped, as the 
quantity of water, and the almost entire absence 
of air are unfavourable to fermentation. The 
removal of the sap is hastened if running water be 
used; if this process of seasoning is, however, 
carried too far, it appears to injure the texture of 
the wood, diminishing its strength considerably. ° 

Immersion under pressure in special acids and 
salts has of late years been very widely introduced, 
with varying success, according to the materials 
used — amongst the most successful of these may be 
mentioned the following — Burnetizing, in which 
chloride of zinc is the preservative agent; Kyuwniz- 
ing, where chloride of mercury is used ; Copperizing, 
the agent being sulphate of copper; and Creosotiny, 
the most successful of all, in which creosote is 
forced iuto the pole. 

In these processes, the timber must always be 
thoroughly dry when it undergoes the operation. 
This generally takes place in strong cylindrical tanks 
which are fitted with hemispherical ends removable 
at will. To saye labour, they are usually provided 
with a line of rails on the lower side, which com- 
municates with tramways running throughout the 
creosoting yard. ‘The poles being stacked on light 
trucks or trollies, are thrust into the tanks, the 
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ends of which being then closed, the interior is 
exbausted by powerful air pumps, driven by steam. 
The object of this is to withdraw any moisture that 
may remain in the wood, and also to create 
“vacuums in the pores which may be filled by the 
liquid; the liquid is then allowed to flow into the 
tank, and is exposed to pressure varying according 
to circumstances. The contents of the tanks, and 
the quantity of the timber in them being known, 
the exact quantity of the salt or oil injected into 
the wood per cubic foot can easily be calculated. 
The action which takes place, and which so much 
retards the decay in these instances, is chemical, 
and it 7s somewhat obscure. The salts evidently 
combine with those elements which tend most 
readily to ferment, and by precipitating them, and 
forming new and insoluble compounds, check this 
tendency and lengthens the life of the timber 
accordingly. Creosote, in addition to the antiseptic 
qualities of the other salts, fills the pores of the 
wood with a waterproof composition, which, re- 
pelling moisture, is doubtless the cause of the 
immense advantage which that substance presents 
over all others in arresting decay. 

If a transverse section of a pole treated in the 
above manner be examined, it will be found that 
the sapwood alone is permeated with the salt, the 
heart wood remaining untouched. Inasmuch, how- 
ever, as the elements of decay are far more fully 
developed in the sappy portion of the timber than 
in the heart wood, and the latter is rarely attacked 
(except ina growing tree) until the former is rotten ; 
therefore, by acting upon the sap wood so as to 
delay its destruction, we lengthen the life of our 
timber accordingly. Another method of preserving 
wood, termed Boucherising, which consists of in- 
jecting green timber with sulphate of copper, may 
be said to combine both the mechanical and the 
chemical forces previously re‘erred to. Newly-cut 
timber, before its bark 1s removed, is exposed at 
the butt end to a slight pressure of a liquid column 
of sulphate of copper. The pressure forces the 
liquid through the longitudinal pores of the timber, 
till it drops out at the other extremity, both driving 
the sap before it, and forming the chemical com- 
binations which effect the preservation of the 
wood. Poles should be exposed to ths opera- 
tion without the shghtest delay after they 
are felled, or the process will probably fail, as the 
resinous substances rapidly harden and prevent the 
movement of the lquid salt through the pores. 
The plant needed is inconsiderable, and it can be 
set up in any locality, the only requirement being 
a clear space of open ground. This gives the system 
an advantage over o.lers, like creosoting, which, 
intrinsically better, demand expensive and powerful 
machinery, and are therefore in many cases in- 
applicable. The arrangements in a boucherising 
yard may thus be described. An open tank of any 
conyenient capacity is erected on poles at a height 
varying from 30 to 50 feet fromthe ground. From 
this tank descend two leaden pipes about 13 inches 
in diameter, one of which is connected with a 
force pump designed to fill the tank with liquid; 
the other serving to convey the liquid to the poles. 
The latter are laid side by side on racks placed 
horizontally, and they are arranged at right angles 
to a passage running the whole length of the yard. 
Down this passage is carried the leaden pipe from 
the tank, and at regular intervals of 18 inches along 


this pipe small branch pipes with stop cocks are 
fitted. As each pole is felled and hauled into the 
boucherising space, a section is cut off the butt end 
to expose a fresh uncoagulated surface of wood. 
Near the circumference of this newly cut surface 
a strip of india rubber is nailed, then a flat board 
somewhat larger than the base of the poleisscrewed 
tightly against it by means of iron dogs. A hole . 
in the centre of th: board admits of the insertion 
of a hollow boxwood plug, which is connected 
with one of the small branch pipes, prev.ously 


alluded to, by means <f a short length of flexible 


indiarubber tubug. The tap being turned, the 
liquid solution gs driven into the po'e, with a 
pressure depen !ent on the height of the tank above 
the racks. Atter the laps» of a peri d, varying 
from two to twenty-fvur hours, the liquid makes 
its appearance at the top of the p le, asd drops 
into gutters placed convenie:tly to catch it. The 
proces is complete whea ey.ry portion of the to» 
of the pole is found to be saturated with sulphate 
of copper. This is shown to be the case when a 
brown stain is eft on the timber by the app'i- 
cation of a piece of potassium ferro cyanide. 

Many preservat ve ;ro esses have been experi- 
mented with, but those above described are the 
most important, and of these creo oting and 
boucherising bhaye p*raaps been mor: widely 
employed than any o hers. 

As a preservative for timber, creosote has hitherto 
borne off the palm over all other substances. Its 
lasting powers appear such, when properly applied, 
that we have not yet obtained data to show how 
many years a creosoted telegraph pole will last. 
The oil derives its antiseptic qualities from the 
carbolic acid which it contains. 

Boucherising has hitherto given such variable 
and uncertain results, as render its value somewhat 
doubtful. It certainly increases on an average the 
life of the timber, to which it is applied, but 
whether to the full extent that it should is not yet 
a finally settled question. It appears open to dis- 
cussion whether those poles, which have been found 
to fail unexpectedly, had met that careful treatment 
from the men conducting the operation, which is 
necessary for the entire success of the process. A 
little carelessness, in a few cases, or haste to show 
a large result, may sometimes bring unmerited 
discredit in a system intrinsically good. It is not, 
as a rule, successfulin sand or chalky soils. More- 
over, when in immediate contact with large masses 
of iron it is said to fail rapidly. Boucherising 
has been most extensively used on the Continent, 
and appears to meet with general fayour even in 
localities where timber is cheap and plentiful. 

CO. Incorporating preservative compounds during 
the growth cf a tree. 

This system has been experimented on, and the 
possibility of incorporat ng certain salts with grow- 
sng timber, and thereby changing its ap, earance, 
and probably its du:ability, has been successfully 

emonstrated. It has not, however, been practically 
applied for telegraph purposes in this country, 
altoough it is probable that a wide field for ex- 
perimental research is open in this direction. The 
original expeiiments on this subject were made by 
Mr. Hyett, and full particulars may be seen in the 
Philosophical Transactions for 1846, 

2. External applications.—These consist princi- 
pally of charring, tarring, painti.g, and coating 
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with other preserva‘ive compounls. ‘aera ionale 
of their ac ion is the exclusion of air and moisture, 
whereby the ferme itation and disintegration spo <en 
of already would to a great extent be obviated; 
with good sound well seasoned heart timber hs 
has th desired effect, and witness the doors, window 
frames in a well appointed house, where the pai:t 
is not allowed to deteriorate, the duration is pro- 
longed iudefinite y. With telegraph po'es, however, 
one extremity of which is always enclosed 11 danp 
soil, it is impossible to exclude mo'sture wholly ; 
hence decay sets in sooner or later, and the careful 
mai'tenance of the protective co:ting do2s not 
insure a really ong life to the wood so protected 
even though this wood be of a good sound quality. 
With young quickly grown and sappy timb-r the 
effect of this surface coating is still of less value, 
for not only is the wood itself from its sappy 
moisture more prone to decay, but it splits and 
cracks in all directions, and admits readily the air 
and moisture of the atmosphere into its interior. 

It will be obvious that no attempts at external 
protection should be made on firm timber. Ii it 
be done, it simply results in enclosing all the 
elements of decay, and hastening the result which 
it is desired to avoid. We have had to renew larch 
poles which had only stood five or six years, through 
their having been erroneouslytreated in thismanner. 
If, therefore, green or wet timber has atany time 
to be employed, it should be allowed to dry 
thoroughly before any outward application is 
made. 

Where appearance? is an object, it is customary 
to paint poles from the top toa point about three 
feet from the ground lins; from this point to a 
depth of a foot or eighteen inches a mixture of hot 
gas tar, Stocsholm tar, raw cil, and lime, well 
boiled together, iz applied. This is the point at 
' which decay develops itself most rapidly, and the 
one to wxsich most attention should be given. 
Where appearance is no objec’ the pole is fre- 
quently tarred throughout its length. It is an 
open question whether with unprepared timber 
this is of any use, for the upper portion of the 
pole will genera ly, without attentio., last as long 
as the wind and water line will with all ordinary 
care, so that the application of tar or paint to the 
former appears superfluous; square timber which 
is free from sap wood shou'd always be painted or 
otherwise protected from the weather. 

It is well to char or roast over a bright fire the 
bottoms of all poles that are planted in their 
natural state (after seasoning) up to about one 
foot aboys the ground line. ‘he pole should not 
ba burnt, but the surface alone should be slightly 
charred. 

The wonderful preservative effect of creosote 
suggests the advantage that would doubtless follow 
from its local outward application, when the more 
complete process is rendered impossible by local 
circumstances. Acting on this some five years ago 
a quantity of quickly grown open grained larch was 
treated as follows— 

Some long ship’s bilge tanks were obtained, 
filled with creosote, and a fire being lighted under 
them, the butt ends of the poles were immersed. 

These were exposed to the action of the creosote 
for a period of eight hours, a man being kept wash- 
ing over with the hot oil those portions not fu ly 
immersed. In this manner, about eight feet of the 
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lower extremities of the poles were treated aud 
the result appears to promise fairly, for after four 
years’ exposure there are no signs of decay; 
although, from the appearance of the timber 
originally, there is every reason to believe that 
during that period the sap wood would have shewn 
eviden; signs of deterioration, had oaly the 
ordina y precautions be3n taken. The timber 
used for telezraph poles in Hngland consists princi- 
pally of th: following varieties :— 

!. The wild or Scotch pine (Pinus Sylvestris), 
commonly known in this country as Scotch fir. 
Itisnativetothe Highlandsof Scotland, butis grown 
in Hagland aud Wales as well; and is abundant 
in many parts of Hurope. It forms the red and 
yellow deal imported fiom ths Baltic, in which 
localities it reaches much larger dimensions than in 
Great Britain. When imported at maturity, it 
generally ar:ives in this country in rough square 
logs, the bark and the greater portions of the sap- 
wood having been hewn away; hence in foreign 
square timber we obtain the most substantial and 
d rable supports for telegraph wires. It is, how- 
ever, much more expensive tian home-grown 
tinber; and a:though largely used in the early 
days of telegraphy, it has .een to a very great 
ex'ent supplanted by the latte., in all but 
exceptional cases. It may be said to be em_loyed 
only for terminal poles, and other positions where 
greater strength and larger dimensions are needed, 
than obt:ined with the timber ordinarily in use. 
One method of applying foreign square timber at 
a moderate cost miy, however, be glanced at as 
serving for light lines, in localities where the 
ordinary telegraph pole is unobtainable, except at 
a heavy freight charge. A log of timber, say 20 
feet long and 13 or 14 inches squ:re, is cut toexactly 
a foot square, two saw cuts are then carried down 
so as to divide the baulk into three planks, eich 
four inches thick by twelve wide; these are cut 
transversely eight inches broad atone end and four 
at the other. 

It will be seen that we obtain six poles, 20 feet 
long 8 inches by 4 at the bottom, and 4 inches by 
4 at the top from a single log. ‘These dimensions 
serve for hght lines, and the cost per foot run does 
not exceed that ot the cheaper forms referred to 
below. ‘This system does not admit of application 
to long poles, as the requisite strength cannot be 
obtained but by use of logs of an abnormal size, 
which could not be readily obtained, It is now 
generally the practice to use young trees for tele- 
graphic purposes with the sapwood untouched, 
and large quantities of young Pinus Sylvestris are 
annuallyimported for this purpose from Scandinavia. 
If simply seasoned before use, they would decay 
very rapidly, but being creosoted, a process which 
is generally applied to them, they become most 
valuable and probably exceed in durability the more 
costly full-grown timber, if the latter be not sub- 
jected to a like process. 

Home-grow. Pinus Sylvestris is likewise largely 
used in a round state, the bark being simply re- 
moved and the knots smoothed down. Tbe timber 
is cheap, but unless special means are taken to 
retard decay, it rots very speedily. ‘lhe supply is, 
however, plentiful, and it can be obtained of any 
required dimensions. It is generally subjected to 
some one of the preservative processes already de- 
scribed, boucherising being, perhaps, that most 
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generally selected on account of the portability of the being from 10 to 20 times greater than the latter. 


plant. 

2. Norway or common spruce fir (Abies Lacelsa) 
is rarely used. 
yapid decay when standing in the ground. We 
have had to renew poles of this class in the course 
of three years after their erection. But for this 
defect it would be useful on account of the great 
height and remarkable straightness with which it 
grows. If creosoted, it would doubtless be valuable, 
but its price would probably preclude its general use. 

3. The common larch (Larix Europea) is the 
most valuable timber for telegraph purposes, in its 
native or unprepared state, that can be employed. 
It is, when properly selected, hard, tough, and 
durable, and isin all respects an excellent material 
for general use. Preference should always be given 
to larch grown on poor, chalky, or rocky, and 
especially mountainous soils, as in such cases the 
pro ortion of sap-wood is much less than when 
rapidly grown in rick soil. It +hould be cut at 
from 30 to 40 years’ growth, and care should be 
taken to ascertain that the trees show no sign of 
rot at the core when cut down. The poles should 
be felled in winter, when the sap bas retreated from 
the wood; they should contain the natural butt of 
the tree, and should be free from dead knots and 
other imperfections. Poles with a large proportion 
of sap-wood should never be chosen, unless it is 
proposed ‘‘ preparing” them with some preservative 
compound. 

4, Pitch or red Canadian pine (Pinus Resinosa) 
is occasionally used for terminal poles, and in other 
analogous cases. There is but little experience of 
its value fer telegraph purposes in England, as its 
price, like that.of the best Baltic timber, precludes 
its wide-spread use. 

5. Oak. This is one of the strongest and most 
durable of all the classes of timber employed in the 
arts. Itis, however, too costly for general use in 
the form of telegraph poles, so that it is only em- 
ployed in situations where great strength and light- 
ness are needed. Thus it becomes very useful for 
standards fixed to permanent buildings and other 
similar objects, and it is largely used for the cross 
arms, by which insulators and wires are attached 
to poles. 

The other classe: of timber do not enter suffici- 
ently largely into telegraph construction to make 
it necessary to dwell specially on them here. As 
a matter of course, in foreign countries, where 
timber differing widely from that most common in 
Europe is abundant, whilst the latter is scarce, it 
frequently becomes necessary to employ many 
varieties extensively. The experience that may, 
however, have been gained in such cases is generally 
confined to thcse directly interested, arid but little 
is generally known in this country of the various 
results obtained. One of the most important points 
for consideration, in all materials used in structures, 
is their ultimate strength when exposed to stress. 
Ths ordinary strains to which they are subject tend 
to cause rupture, either through tearing them 
apart by a direct pull, by crushing, by shearing, 
by transverse strain, or by torsion ; and it becomes 
necessary to ascertain the power of resistance each 
material opposes to either of theabove forms of strain. 
Timber possesses much greater tensile strengto, or 
power of resisting a direct pull in the direction of 
its fibres, than it does across them; the former 
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The following table, extracted from ‘* Anderson’s 
Strength of Materials,” gives the force in lbs. per 


Its principal disadvantage is its | square inch necessary to cause rupture, both by a 


tensile strain, and by a crushing force; in the 
latter case only short pillars are referred to. 
(To be continucd.) 
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WE were indebted in cur last number to The World 
for a short article on Railways and Post Office 
Telegraphs. The World is one of the most astonish- 
ing successes in the press within living memory. 
It owes its success not only to the startling novelty 
with which it deals with social questions of the 
day, to the fearless daring with which it exposes 
personal villainy, but to the smart and brilliant 
writing of its clever staff. It is edited by one of 
world-wide reputation, and personally well known 
to many telegraphists—Mr. Edmund Yates ; and 
in its columns are to be seen the fine Roman hand 
and tuneful Dorian mood ofan eminent telegraphist. 
whose name is a household word. 


Mr. Burton, Director-General of Telegraphs, 
conducted some highly interesting telegraphic ex- 
periments at the National Government House, 
Buenos Ayres, recently, in presence of President 
Avellaneda and a distinguished company. The 
chief attraction was the sending simultaneously 
different messages in opposite directions along the 
same wire. The President warmly expressed to 
the Director-General the great pleasure the ex- 
periments had afforded him. 


The Great Eastern has left the old moorings in 
the Medway for Milford Haven, where she is going 
to be laid up for the present. The Telegraph Con- 
struction and Maintenance Company have not 
renewed the charter they had of her, which has 
just expired. The Great Hastern will always be 
associated with Atlantic telegraphy, to the success 
of which this ship mainly contributed. It is to be 
hoped that her services, will soon again be required, 


The estimated gross receipts of the Anglo- 
American Telegraph Company for Saturday, July 
24th, at 2s. per word, amounted to £1,400, against 
an actual average in July, 1874, at 4s. per word, 
of £1,826. 


The Golos announces the arrival at St. Peters- 
burg of M. La Cour, assistant-director of the Co- 
penhagen Physical Observatory, in order to sub- 
mit to the telegraphic conference a new inyention 
in telegraphy. That invention gives the possibility 
of transmitting despatches between two telegraphic 
stations through one wire only, and by means of 
many instruments, so that transmission by one in- 
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strument cannot impede the action of the other. 
‘M. La Cour, whilst engaged some years ago in in- 
vestigating the passage of electric currents through 
conducting media, found that electricity is trans- 
mitted from place to place by undulations analagous 
to those of sound. In consequence of this dis- 
covery, he hit upon an arrangement of electro- 
magnets and tuning-forks, by means of which a 
particular current passing through a tuning-fork 
pitched toa certain note doesnot become mergedinor 
confounded with other currents which, after passage 
through differently-pitched tuning-forks, are simul- 
taneously transmitted along the same wire. This, 
of course, renders it possible to send many mes- 
sages at a time through a single wire. 


The report. of the Globe Telegraph and Trust 
Company (Limited) for the year ending 18th July, 
gives the net reyenue of the company, after deduc- 
tion of expenses, as £156,539, which, with the 
balance brought forward, makes a total of £158,154. 
From this sum £2,624 has been deducted in respect 
of the expenses of the formation of the company, 
and special expenses of the proposed new issue of 
shares; £158,067 has been distributed in interim 
dividends, and a final dividend for the year of 3s. 
per share on the preference shares, and 2s. 6d. per 
share on the ordinary shares is now recommended, 
making, with the former distributions, a total divi- 
dend for the year of 6 percent. upon the preference 
and 6 per cent. upon the ordinary shares, leaving a 
balance of £9,325 to be carried forward. It is 
mentioned that since the last report 25,437 shares 
of the Brazilian Submarine Telegraph Company 
have been exchanged for the same number of or- 
dinaiy shares of the Globe Company. 


The directors of Hooper’s Telegraph Works 
(Limited) announce by circular that, owing to the 
absence of new contracts since the Ist January, they 
have decided not to pay an ad interim dividend for 
the half-year ending 30th June last. They add 
that negotiations are now going on for several 
important contracts, and one of considerable mag- 
nitude has been provisionally arranged. It is also 
stated that at the meeting to be held on the 20th 
inst. power will be sought to sanction an issue of 
debentures. 


The Secretary of the Direct United States Cable 
Company (Limited) states, in explanation of com- 
plaints, ‘‘that the laying of the cable has been 
completed, that messages were transmitted over it 
at a high rate of speed between New York and 
T.ondon, but that a small part of the cable had been 
injured, probably by the ice, during tho laying of 
the last portion of the deep sea-cable, and that the 
contractors were now cutting out and replacing the 
irjured part.” 


At the half-yearly meeting of the Telegraph 
Coustruction and Maintenance Company, held to- 
day, the Chairman, Sir Daniel Gooch, Bart., M.P., 
stated that the contract for the cable from New 
Zealand to Sydney was for 1,380 miles of cable, 
and that it would keep the works of the Company 
fully occupied for the rest of the year. 


The directors of the Hastern Extension Austra- 
lasia and China Telegraph Company (Limited) offer 
for subscription an issue of £320,000 in Six per 
Cent. Debentures to bearer at par, repayable in 
1891. The loan is rendered necessary to enable 
the company to provide the cable which is to con- 
nect Australia with New Zeaiand. 


The Western and Brazilian Telegraph Company 
(Limited), have received telegraphic communication 
announcing the completion of the cable to Monte 
Video :—‘‘ Land lines between Brazil and Monte 
Video cut by revolutionists in Uruguay.” 


GATHERINGS FROM THE EDITOR'S 
NOTE BOOK. 


Oum said-—‘‘The chief merit of mathematical 
analyses is this—it calls forth, by its never vacil- 
lating expressions, a generality of ideas which 
continually excites to renewed experiments, and 
thus leads to a more profound knowledge of 
nature.”’—‘‘ Every theory of a class of natural 
phenomena founded upon facts which will not admit 
of analytical investigation in the form of its expo- 
sition is imperfect, and no reliance is to be placed 
on a theory developed in ever so strict a form 
which is not confirmed to a sufficient extent by 
observation.” 


According to Gauss (Scientif. Memoirs, vol 1i.) 
the moment of rotation of a bifilar magnet is pro- 
portional to the sine of deviation from the position 
of rest. The magnitude of the directive force of sus- 
pension depends, Ist, on the length of the suspend-~- 
ing threads (/); 2nd., on their distance apart (d) ; 
3rd., on the weight of the body (w), and it equals— 

d?w 


oe 


l 


Gauss’ multiplier contained 610 coils of copper 
wire covered with silk = 6,000 feet. It registered 
thermo-currents generated by the touch of the 
finger. It also registered frictional currents. Cal- 
ladon, and subsequently Faraday, deflected needles 
by conveying common electricity through a wire 
chain in the same manner as galvanic currents. 
Faraday proved the minute quantity of a powerful 
charge. Gauss obtained the current direct from 
the rubber of a machine moving with a uniform 
velocity, and found it sensibly uniform for all re- 
sistances. He adds, ‘‘in our experiment, the 
quantity of electricity in motion depends merely 
on the play of the machine, and all electricity 
passing to the conductor in the fori of sparks 
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must traverse the whole chain, be it long or short, 
in order to equalise itself with the opposite elec- 
tricity from the rubber.” 


Harris showed that the intensity necessary to 
produce a spark depends solely on the density of 
the air, and not otherwise on the pressure or tem- 
perature. The conducting power of flame, of 
heated hodies, and a vacuum are due solely to the 
rarefaction of the air in each case. 


When the proof plane isa tangent to a surface 
it coincides with the element which it touches ; 
it takes in some way its plane relatively as regards 
electricity, or rather it becomes itself the element 
upon which the charge is distributed. Thus when 
we remove this plane we do the same thing as if 
we cut off from the surface an element of the same 
area and thickness as itself, and which we can 
carry to the balance without losing any of the elec- 
tricity which it possesses. Once separated from 
the surface, this element has in its different points 
a density only half of that which it had, since the 
fluid is distributed so as to cover both surfaces of 
the plane symmetrically. ‘This, however, only 
occurs when the plane is remoyed to a considerable 
distance from the charged conductor. 


Atmospheric electricity presents examples of the 
commutability of physical forces; when the in- 
tensely exalted potential manifested in a flash of 
lightning meets with a good conductor of sufficient 
magnitude, that is, a body haying sufficient capa- 
city to receive and transmit the force, it is trans- 
mitted harmlessly to earth; but when that force is 
impressed on bad conductors, that is, on bodies not 
sufficiently capable of receiving and transmitting 
it, as the atmosphere and non-metallic bodies of 
the earth's surface, a portion of that force is con- 
verted into, or is manifested in, the form of light, 
heat, or dynamical force, and thus the gazing 
rustic is killed or blinded, the stack is fired, the 
oak is rent, or the tower is shivered to pieces.— 
Brookes. 


EXPERIMENTS UPON THE RAPIDITY OF 
MAGNETISATION AND DEMAGNETISA- 


TION OF IRON AND STEEL. 
By M. DEPREZ. 


In prosecuting my investigations with electro-magnets 
and their employment in registering very rapid pheno- 
mena, I was led to enquire what was the influence of the 
nature of the iron in the electro-magnet upon the 
processes of magnetisation and demagnetisation. With 
this view, I employed a registering apparatus in which 
the pieces of iron forming the electro-magnet were 
movable, all the other parts, such as the coils, armature, 
pointer, &c., remaining the same. To measure the 
duration of the processes of magnetisation and demagne- 
tisation, I employed the method described in my first 
communication upon electric chronographs. 

The metallic portion of the electro-magnet, which I 
inserted successively in the magnetising coils, was formed 
by two cores of 2 millimetres in diameter and 13 milli- 
metres in length. The coils, through which the current 
was passed, cqnsisted of 14 metres of wire, one-fifth of a 
millimetre in diameter. ‘Ihe battery used was one 
Bunsen cell as modified by M. Dulaurier, The different 
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kinds of iron tried were the ordinary iron of commerce, 
the specially soft telegraphic iron, ma)leable cast iron, 
grey cast iron, and, lastly, cast steel drawn and tempered. 

The results obtained were entirely unexpected, for the 
soft iron, the ordinary iron, the malleable cast iron, and 
even the tempered steel gave, very nearly, the same results 
for the times of magnetisation and demagnetisation, that 
is to say, duration of demagnetisation, 0.00025 ; duration 
of magnetisation (approximately), 0.00150 of a second. 

The grey castiroa gave still better results, for the time 
occupied by magnctisation was about the one-thousandth 
part ofasecond. The last-named metal is, therefore, that 
which would allow the greatest possible rapidity to be 
attained in the transmission of signals, 

The final result is, that with my present registering 
apparatus, which will shortly be ¢escribed, perfectly 
clear signals can be obtained, succeeding each other at 
intervals of one-three-hundred-and-fiftieth of a second, 
no matter what kind of iron is used for the electro- 
magnets, and at intervals of one-five-hundredth of a 
second when grey cast iron is employed. It should 
be carefully observed that I do not here speak of signals 


Jollowing each other in regular succession at intervals of a 


three-hundredth-and-fiftieth or five-hundredth of a 
second, so as to form an equi-distant series. In the 
latter case a number of signals much greater than 350 
or 500 per second could he transmitted. 

I am inclined to believe that the superiority of the 
cast iron is due to its molecular structure, and not to 
the amount of carbon contained in it. It is therefore 
my intention 1o try the soft iron cast and not forged, 
which will, I believe, give results surpassing in rapidity 
all that I have hitherto obtained. I propose besides in 
a short time to treat, in another communication, of the 
details of my experiments, and of the application of my 
registering apparatus to electric chronographs specially 
arranged in connection with artillery. 

It should be particularly noted that the times indicated 
above are exclusive of the time occupied by the pointer 
in traversing its course. This time has to be added to 
that occupied by the magnetisation and demagnetisation 
to arrive at the three-hundred-and-fiftieth or five- 
hundreth of a second for the total duration of a signal 
comprising the demagnetisation, the time during which 


‘the pointer is falling, the magnetisation, and lastly, the 


retura of the pointer to its original position. ‘These 
numbers have reference besides to the case where only 
a single battery element is used, the number of signals 
per second transmitted increases with the intensity of 
the current.—Association Scientifique. 


TerrisLteE Deatn sy Licurninc. — While Nicholas 
Woodman, a young farmer, was riding, on Sunday 
afternoon last, at Haydon Bridge, Northumberland, by 
the side of a gig, in which were two ladies and a 
gentieman, a severe thunderstorm came on. Mr. 
Woodman was slightly in advance of the gig, when he 
was struck by the lightning and killed upon the spot. 
The horse on which he was riding was also kiiled, as 
well as the horse in the gig. The left side of Mr, 
Woodman was terribly burned, and his coat, vest, and 
watch were consumed. The cccupants of the gig were 
not hurt. 


To Correspondents, 


*,* Duly authenticated contributions, theoretical and practical,on 
every subject identified with the interests of which ‘ Tur 
TELEGRAPHIC JOURNAL” is the organ, will always command 
attention. Anonymous correspondence will be wholly disre- 
garded. Literary communications and books for review 
should be addressed tothe EpiTor ; business communications 
to the PuBLISHERS, 10, Paternoster Row, H.C. 
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THE VOLTAIC BATTERY. 


A Coursz oF Six LrcTuREs, 


By..Dr. JOHN HALL GLADSTONE, F.RB.S., 
Fullerian Professor of Chemistry, Royal Institution. 
DELIVERED AT THE RoYAL INSTITUTION OF GREAT 
BriITAIN.—CHRISTMAS, 1874-5. 

(Concluded from page 174.) 

LECTURE VI.—PRAcTICAL APPLICATIONS OF 
GALVANISM. 


ee 


I WILL proceed to another application of galvanic 
electricity—the electric light. I have already shown 
you, in various ways, that sparks can be produced. 
If we make the terminals of our battery to consist 
of charcoal, then we get the spark most beautifully 
exhibited. The light is intensely bright. If we 
have copper and silver, and so on, for the ter- 
minals, they give their own particular colours to 
the sparks; but when we employ charcoal we get 
a better light than we do from anything else—a 
light which, in fact, rivals the sun. You see 
wherever the two pieces of charcoal touch we get 
this intensely bright light. This has nothing to do 
with the combustion of the charcoal; the charcoal 
is not burning, for the light will take place in water 
just as well as in the air. [The carbon terminals 
were immersed in a glass bowl of water, and a 
brilliant light was produced beneath the surface of 
the liquid.] The use of this light under the water 
has been suggested for catching fish, but I do not 
know with what success; perhaps the fish are 
enabled by it to see the net, or are led to suspect 
some mischief, Mr. Ladd will show you this light 
on the screen. The current of electricity goes from 
one point to the other; we suppose that it passes 
from the positive pole te the negative pole; we 
have reason for supposing that, because we find an 
actual transference of particles from the positive to 
the negative. This is the positive pole magnified 
on the screen, and you see the melted globules 
which are passing from it. It is necessary to bring 
the poles together at first, in order to ignite them, 
and then the carbon points may be removed to some 
distance from one another, and still this luminous 
vapour from the carbon flows across from one to 
another. You see what a beautiful band there is 
of this blue light starting from the white ends; we 
should find that the carbon would gradually wear 
away from one pole, and that it would be deposited 
upon the other. Watch these brilliant globules which 
are falling upon this pole; I think there is scarcely 
anything possible to be conceived more beautifulthan 
that intense light, and you may imagine what force 
is acting there when it is capable of melting the 
coke. We will show you the heat of this electric 
light; it is, I believe, the greatest terrestrial heat 
we can produce; we shall be able to see upon the 


screen immediately the melting of metals by means. 


of it. This electric light, as you are aware, has 
been suggested for various purposes; we have 
employed it several times during the course of these 


lectures, and we have been able to magnify objects 
and to show you phenomena which you could not 
otherwise have seen. But the electric light does 
not succeed very well for lighting up buildings. 
This is due to the unsteadiness of the light, espe- 
cially when produced from a galvanic battery. 
We have now silver melting in the electric light, 
and this beautiful coiour on the screen is caused 
by the vapour of silver which is passing across the 
interval. You see how far the vapour of silver 
goes; itis this green band. Now think of the heat 
necessary to vaporise silver; it is so beautiful that 
we must have another metal. 

J: was saying that this is not a very good light 
for the practical purposes of lighting buildings, for 
the galvanic battery is not a very constant thing, 
and these charcoal points have always to be kept 
at about the same distance, but the positive pole 
Wears away more rapidly than the negative, and 
the poles are always changing their distance. This 
last circumstance can be overcome pretty well by 
machinery, but the irregularities of the galvanic 
battery cannot be overcome. An attempt was 
made to introduce this for ighthouse purposes, and 
Professor Faraday worked long and lovingly in 
order to introduce this bright light for the benefit 
of the sailors about our shores. But the electric 
light can be produced in other ways than by the 
galvanic battery ; we can get it by rotating 
magnets, and by that means, originally discovered 
by Faraday, we are able to produce the brilliant, 
steady electric lights now sending their rays across 
the sea at Dungeness, and at two or three other 
places in England and France. 

Here is the light due to lithium; it is caused by 
the magnificent vapour of that metal. Mr. Ladd 
is able to separate these points far from one another, 
because the lithium vapour conducts the voltaic 
force. I suppose we must look at another metal in 
this way. 

Here is thallium. This vapour gives a peculiar 
green light; there it is, pouring off from the metal. 
You see how it is being sent out from the one 
charcoal, and the vapour is being condensed and 
deposited on the other pole. id 

I am very sorry that the hour is going away so 
fast, but I must say a word or two on another 
application of the voltaic force. You know very 
well that we can carry it to any distance we please. 
Well, then, we may employ it to set fire to gun- 
powder, or gun-cotton, or anything else of the 
sort, at a distance. And it has been so employed 
for removing obstructions in mining operations, 
blasting rocks, and soon. I remember one of the 
finest sights I ever saw was the blowing down 
of some of the buildings of the Great Exhibition, 
opposite Queen’s Gate. I was then considerably 
interested in gun-cotton. The gun-cotton was 
ignited by means of the voltaic force, and the 
masses of building slowly settled down before us, 
being undermined by the blast. I have put in my 
pocket some string gun-cotton. You know the 
Austrians tried to introduce it for the purposes of 
war. Here is some of the Austrian match-line, 
and 1 have had a piece of it wound round there. 
[A piece of match-line was ignited by a battery- 
spark.] By just simpiy putting the wires upon the 
compound, we can set off the gun-cotton, and 
instead of gun-cotton we might take anything else 
of the same character, such as these little fuses. I 
do not want to blow up a large quantity of gun. 
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powder before you, because the fumes of gunpowder 
are not very pleasant, but we will ignite one of 
these little fuses. [An Abel’s fuse was ignited by 
a spark from a Grove’s battery.] If that fuse had 
been in connection with a mass of gunpowder or 
gun-cotton, we could have torn anything to pieces 
by the explosion. Well, this galvanic power, then, 
can be employed for a number of the arts of peace, 
and the more the better. Unfortunately, we have 
to do also with the arts of war, because the time 
has not yet come when nations have learnt to love 
one another, or when we can refer to any man, in 
the words of our Poet Laureate— 


*¢ As one who sings the death of war,’’ 


These batteries are employed in war for fuses and 
other things, and the application is especially 
valuable for blowing up things at a distance, and 
for firing torpedoes laid in channels to protect the 
shore. Ifa ship comes across one of these, we can 
explode the torpedo from afar, and probably make 
a hole in the ship. 

I have now spoken to you about some of the 
applications of this force. We saw originally that it 
was a chemical force, called chemical affinity, 
caused. by the replacement of one metal by another. 
We saw how this force—which was strictly chemi- 
cal, consisting in the preference of one thing for 
another, the preference of A to combine with B, 
instead of with C—was able to produce phenomena 
which we call voltaic, and how it was capable of 
transferring itself to a distance; we saw also how 
we are able to obtain polarisation, that is, a peculiar 
arrangement of molecules, and the production of 
light and heat; and we have traced how this voltaic 
force is able to produce decompositions, not only in 
the original cell at which it starts, but other 
decompositions in different parts of the circuit; we 
have traced, too, how innumerable are the different 
combinations of metals, and acids, and salts which 
we may employ to produce this force; and how, in 
fact, there have been invented avery large number 
of batteries, each supposed to have some peculiar 
advantage ; and during these last two lectures, or, 
rather, the last lecture and a half, I have endea- 
voured to bring before you some of the most 
important practical applications of this force. But 
before we part, I must just lead you to think how 
constantly this chemical force must be acting. We 
haveitallover the world. In fact, almost all things, 
if they are in a wet condition, are acting upon one 
another. Wherever this is taking place, at any rate 
with three elements, we have the possibility of produc- 
ing secondary chemical decompositions, and thismust 
be constantly taking place upon the surface of the 
earth. You are aware, of course, that we frequently 
find metals in lodes in a crystalline form. We find 
these natural crystals assuming forms such as I 
showed you upon the screen artificially. Here are 
some specimens of silver and copper, looking very 
much like what may be artificially produced. Pro- 
fessor Tennant has kindly brought here some 
native copper and agates, and other things, in 
which we find also arborescent forms; and there is 
no doubt that in the formation of these minerals 
this chemical or voltaic force was exerted. I was 
-at Penmaenmawr during the summer, and I got 
some of these specimens showing how in the slaty 
cleavage there this oxide of manganese assumed 
forms like those which we produced artificially 
here. In animals and plants we haye this force 
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also. I am sorry that I cannot dwell for any length 
of time upon this matter ; but I must just show you 
a concluding experiment, perhaps two. The yol- 
taic force which is produced in plants or animals 
is exceedingly feeble, and in order to show that 
there is really a galvanic battery in a plant or an 
animal, we must employ most delicate arrange- 
ments. With many plants, the succulent plants 
especially, we find that between one part and 
another this action is produced; and at the last 
Friday evening meeting in this institution it was 
shown by Dr. Sanderson that in the closing of 
Venus’s I'ly Trap there was a galvanic discharge. 
That plant has a leaf something like this—(two 
hands joined at the wrist, but with the palms 
separated, and the fingers spread)—and when the 
fly goes into it, it closes over the fly, and then 
squeezes out its juice. The fact of the galvanic 
current was shown us in this theatre. I have not 
got any of these carnivorous plants. If we take 
the muscles of recently killed animals we find that 
there is a current flowing from the inside of the 
muscle to the exterior part. It would be very easy 
to show you that my own body might form the 
liquid portion of a galvanic cell; but if we can 
show you the current in the muscle itself, then we 
should be showing you that which is much better. 
[A piece of animal muscle was placed in connection 
with the galyanometer.] There, our needle is 
swinging. It will come to rest gradually at some-- 
where about this point. Now you see an indication 
of the galvanic current in the muscle passing 
between the inside and the outside. 

I have not been able to teach you much during 
these lectures. Of course, one cannot do that in 
six hours, buf what I hope I have succeeded to a 
certain extent in doing is to giye you an impulse 
to enquire further into these matters, and to make 
experiments for yourselves, and I do hope that you 
will all be students, more or less, of natural science. 
It is the pure study of the works of God, and, 
depend upon it, it will have a great effect upon 
your minds in enabling you to investigate truth. 
We are here brought right face to face with facts, 
and we can test our conclusions; and this does not 
unfit us, but, I think, fits us all the more for in- 
vestigating what is true in other and, perhaps, 
more important branches of knowledge. Thus, I 
hope, you will all carry out these enquiries, and 
pursue these thoughts somewhat for yourselves, 
and if you have not much opportunity of experi- 
menting, at any rate, read and keep your eyes 
open to what you may see in the rocks round about 
you, or other natural objects, or in the various 
arts of life. Let us think about the knowledge we 
possess, and the little observations we make, if 
they are true, may lead us up to the most important 
results, just as the little dancing of the frog’s legs 
which Galvani obseryed led the way to the electric 
telegraph, which has extended its benefits over all 
the world. 

I must now bring these lectures to a close. I 
thank you for your attention, and I hope you haye 
had as much pleasure in listening to what I haye 
said as I haye had in speaking. 


THE ‘SUSSEX FORTNIGHT.” 


Tux “ Sussex Fortnight,” as the racing period commen- 


' cing with Goodwood and ending with Lewes is called, 


® 
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has been of quite exceptional brilliance this year. The 
weather set in fine just as people were hesitating whether 
they would pack up for the outing which marks the 
close of the London season; and circumstances, generally, 
pointed to the probability of a very successful campaign 
for the lovers of the sport. Hence, the lawn and stands 
at Goodwood were never more numerously or brilliantly 
filled; better racing has seldom been witnessed in the 
grand old ducal park ; and seldom have the general public 
fared so well as they did over the principal events at 
Goodwood, Brighton, and Lewes. 

. But it is not with the company, or the racing, or even 
with the luck of the public on these occasions that we 
have to do, so much as with the special telegraphic 
arrangements they called forth at various points in what 
is known as the Southern Division of the postal system. 
Goodwood, as many telegraphists will remember, was at 
no very remote period, altogether beyond the sphere of 
telegraphic operations. In the days of the companies 
the telegraph only existed at the railway station at 
Chichester, between which and the Grand Stand, some 
five miles distant, messages were conveyed by mounted 
messengers, at a fabulous cost. both of time and money. 
We need hardly say that the messages were few in those 
days, although, few as they were, they brought in a 
goodly revenue by reasoa of the exceptionally high rates 
charged for their collection and transmission. In 1870 
the telegraphs were transferred to the Government, and 
in that and the following year the business arising in 
connection with the Goodwood meeting was conducted 
at the Post Office at Chichester, where—owing to the 
reduction of the charge, and the increased facilities—it 
assumed much greater proportions than at the railway 
station, although it was still sadly crippled by a cum- 
brous and expensive messenger service. About 3,000 
messages in 1870, and 4,000 in 1871, comprised the 
business transacted at Chichester during the Goodwood 
week; and perhaps the number is as large as could 
reasonably have been expected under the circumstances. 
But clearly the meeting was worth a great deal more, 
especialiy when compared with other meetings of less 
importance, in connection with which a wire or wires 
had been carried to the Grand Stand; and the Post Office 
was not long in suing for permission to carry its wires 
to the top of the Sussex Downs. Anyone who has visited 
Goodwood can easily understand the objection which 
the Duke of Richmond naturally and properly entertained 
against any proposition to erect poles and wires through 
one of the most picturesque and beautiful parks in Eng- 
land. An underground line would have been much too 
costly, especially as it would only be brought into use 
during a single week in the year; and it was left to the 
Post Office to solve the difficulty which had sorely puz- 
zled the Telegraph Company. A flying cable very soon 
suggested itself; and to this project, which was carried 
out for the firet time in 1872, the Dake of Richmond not 
only offered no objection, but afforded the Post Office 
every facility for laying out the cable, and afterwards 
recovering it. The cable is composed of four wires. 
firmly bound together, and taped and tarred in the usual 
manner. It is about half-an-inch in diameter, or perhaps 
rather more, is laid ouf in half-mile sections, or 
thereabouts, and covers a total distance of nearly five 
miles. Starting from the main line of wires near 
the Drayton Station of the South Coast Railway, 
it threads its way—now on the top of a hedge, now at 
the bottom of a ditch, now under and now over the road- 
way, until it reaches the confines of Goodwark Park, 
whence it is carried among the shrubbery and through 
the trees to the Grand Stand. We have said ‘that this 
cable was brought into use for the first time in 1872—in 
that and the following year it was worked from the 
travelling telegraph office, stationed at the Grand 
Stand; ani on the first occasion the business of the 
meeting exactly doubled itself, while in 1873, the number 
of messages had reached 9,000, or three times as many 


circuits worked in the ordinary manner soon became in- 
adequate for the increase of business which developed 
itself, immediately communication with the Grand 
Stand was opened up; and as there were only four wires 
in the cable, the adoption of Wheatstone working 
became inevitable. The travelling office, however, was 
not adapted for any extensive application of this system ; 
and had not the Duke of Richmond supplemented his 
concession about the wires by a still more liberal con- 
cession in respect of an office, the development of traffic 
which so speedily manifested itself must have been 
nipped in the bud so to speak. Last year a new and 
commodious office, having access on three sides to the 
private stand, the paddock, and the public enclosure, 
was occupied by the Post Office; Wheatstone apparatus 
was brought into use on each of the four wires of the 
cable; and both London and Manchester were placed 
en rapport with the Sussex Downs. A most satisfactory 
increase of business resulted, and it was thought that 
the work could hardly go on increasing in the same 
ratio as it had done since the extension of the wires in 
1872. How mistaken was this notion may be gathered 
from the fact that between Chichester and the Grand 
Stand no fewer than 13,000 messages were forwarded 
and received during the four days of the recent meeting, 
and that on a single day nearly as many messages were 
disposed of at the Grand Stand alone as were dealt with 
at Chichester during the whole meeting of 1870! Some 
of our readers will be able to form an idea of what 
working four Wheatstone circuits at full speed means, 
altho’ the sight is hardly to be witnessed in any office 
out of London—but few will receive, without a certain 
amount of incredulity, the statement that upwards of 
400 messages were received in a single batch at Good- 
wood without stopping, except for ‘“‘ paper.’’ An average 
of 800 messages a-day were received for delivery at the 
Grand Stand, and the public enclosure was literally 
strewn with opened envelopes at the termination of the 
meeting. London, Manchester, and Newcastle were 
all “‘spoken’’ direct from Goodwood; press messages, 
of which some 1,500 were handed in for transmission 
during the meeting, were sent simultaneously to the two 
first-mentioned places, and Newcastle was“ put through”’ 
in the evenings for the sporting messages, which are 
usually sent to the newspapers in that town. In fact, 
Goodwood was, for the time being, a telegraph centre of 
scarcely less importance than Bristol or Birmingham, 
and it possessed as far stretching range of communi- 
cation as either of these busy centres. But within a 
day or so after conclusion of the meeting, the cable had 
been removed, and the Sussex Downs were freed once 
more from the trammels of civilisation for another 
ear. 
: Many people wonder that the cable has never been cut, 
and so it is subject matterfor surprise, But the arrange- 
ments for laying out and watching are very complete, 
and nothing worse'than a cow has interfered with them. 
A member of this interesting species placed herself 
‘“‘ intermediate” on the cable, by taking a bite out of it, 
on the day before the race meeting commenced; and 
thus recalled Stephenson’s celebrated joke about the 
“coo”? and the locomotive. But the “ fault” was 
speedily detected, and as the bite could hardly have 
been a very savoury one, the same cow is not likely to 
offend again. A good deal of ingenuity is developed 
by the working out of such arrangements as those at 
Goodwood, which we have only very imperfectly de- 
scribed. At the recent meeting a Wheatstone weight 
was found wanting at the supreme moment, when the 
starting of a fourth transmitter was indispensable to the 
saving of the business from collapse. There was not 
even a grocer’s shop within five miles at which a d6lb. 
weight could be borrowed; 2nd matters -threatened-t» 
turn out serious, Happy thought! -A working battery 
is about the proper weight, and one of these attached to 
the chain, and hoisted into mid-air, like a veritabls 


as were disposed of at Chichester in 1870. But four ' Mahomet’s coffin, did double duty on the same circuit 
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during the whole of the meeting. The idea was singu- | Introduced by M. Gramme are so original and so 


larly happy ; for it has been one of the greatest incon- 
veniences of the special staff, to transport the Wheat- 
stone weights to the numerous small offices at which it 
has become necessary to introduce that instrument on 
special occasions. ‘There is always a battery at every 
office, whether there is a grocer’s shop in the town or 
not. This little circumstance, together with the rigging 
up of punching desks under a “spreading chestnut 
tree,” in the postmaster’s garden at Chichester, com- 
bined to impart interest and variety to a week of almost 
unexampled hard work at a race meeting. 

We have been so interested in the arrangements at 
Goodwood, that we have left ourselves little space to 
speak of those at Brighton and Lewes. Suffice it to say, 
that they were not particularly striking, unless in so 
far as they led to an enormous increase of business at 
both places. The two wires at the grand stand in each 
case, which a year or two ago proved ample for the 
requirements of the respective meetings, were raised to 
the capacity of four by the exclusive use of the Wheat- 
stone apparatus; and the so-called permanent offices 
were supplemented by a tent, in which, mounted on 
empty orange-boxes, or any kind of “ fitting”? which 
came handiest, the staff disposed of some 1,000 or 1,200 
messages a day at each of the meetings. Altogether, 
the two meetings produced a total of 12,000 messages 
between them, as compared with 8,000 last year, and 
with 9,000 in 1873. We need hardly say that the effect 
on the telegraphic business of the district created by the 
annual recurrence of the ‘Sussex fortnight’’ is very 
much greater than can be readily inferred from the 
figures we have quoted above. Not only at Goodwood 
and Chichester, but at Bognor, Brighton, Worthing, 
and Southsea, as well as in the Isle of Wight, a large 
increase of business takes place ; and it is estimatea that 
not fewer than 29,000 telegrams must be credited to the 
three Sussex race gatherings. And just as Goodwood 
is held to mark the close of the London season, so it may 
be caid to mark the height of the telegraphic season ; 
for we learn that during the Goodwood week the highest 
number of messages on record—viz,, 232,400—passed 
the central station, and that on two successive days of 
the week the numbers touched 40,000! 


GRAMME’S MAGNETO-ELECTRIC 


MACHINES. 
By ALFRED NIAUDET-BREQUET. 


M. GRAMME recently addressed to the Academy of | 
Sciences a third communication respecting improve- 
ments in h's magnoto-electric machine. These 
‘ improvements are so very remarkable that they 
cannot fail to be of interest to readers of the 


Telegraphic Journal,* 


Important that they constitute in themselves a 
work able, so to speak, to revolutionise a host of 
industries. We therefore give this subject promi- 
nent notice, although we may recapitulate what 
has already appeared in our columns. 

The discovery of magneto-slectric induction cur- 
rents by Faraday, in 1832, opened a new field of 
study to physicists and inventors. Pixu, maker of 
scientific instruments at Paris, ‘was the first to 
construct an instrument furnishing practical in- 
duction currents; his apparatus, successively im- 
proved by Saxton, Clarke, Wheatstone, Wilde, 
Siemens, and Ladd, has bestowed immense service 
upon science and industry. Singularly, this inven- 
tion of Pixii is best known by the name of Clarke’s 
machine, although Clarke, of all the persons just 
mentioned, introduced the least important improve- 
ment. The Nollet machine, generally known as 
the Alliance, is but a particular arrangement of a 
group of Clarke’s instruments. 

Gramme’s machine is not, however, a more or 
less fortunate mo lification of Pixii’s apparatus; it 
is the first of its kind, as the following explanation 
will clearly show. 


PRINCIPLE OF THE MACHINE. 


To understand its principle it will be advisable to 
describe the most simple magneto-electric induction 
experiment which it is possible to make. 

Contemplate a magnetic bar A B (Fig. 1) one 
metre long, and a spiral of conducting wire, in re- 
ciprocal movement. If the helix, starting from 
the position X, is made to approach the bar, an 
induced current is set up in the helix. Such is the 
sum and substance of the phenomenon, and there 
explanations as a rule stop; but let us proceed 
further and examine more closely what is the 
result in proportion as the bar enters into the 
helix by a series of successive and equally spaced 
movements—d centimetres for example. 

It will be observed that an induced current cor- 
responds to each of these movements, and that 
these currents are in the same direction until the 
helix surrounds the neutral line M of the barA B; 
and that the currents are in the opposite direction 
if the movement continues beyond that line. 

Thus in the entire course of the helix over the 
magnet two definite periods are observed ; in the 
first half ofthe movement the currents are direct, 
in the second they are inverse. 

If, in place of motion from left to right, the 
movement is effected from right to left, the results 


‘IG. 
The Levue Industrielle and the Chronique de 
Uindusirie have already repeatedly referred to tho 
admirable invention of magneto-electric continuous- 
current machines; but the modifications recently 


* Several articles and abstracts from Comptes Rendus, &c., on 
Gramme’s machines, haye from time to time appeared in our 
pages.—Ed. AIA J. 


1. 


are the same, but the currents aro in opposite 
directions. 

Let us now investigate a more complex case still 
represented by figure 1. Two magnets, A B and 
B' Al, are placed end to end, in contact by poles of 
similar names, B and B'. The whole becomes a 
single magnet with a consequent point in the middle. 

If the spiral is moyed in accordance with this 
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system, itis clearly seen from the preceding ex- 
planation that it is traversed by a positive current 
during the first quarter of its movement (between 
A and M); by a negative current in the second 
quarter (from M to B) ; again by a negative current 
in the third quarter (from B! to M'); and lastly 
by a positive current during the last quarter of the 
bar (from M! to A‘). It will be seen hereatter how 
this yery simple explanation gives the key to the 
production of currents in the machines about to be 
described. 


DESCRIPTION OF THE APPARATUS. 


The essential portion of the machine is the ‘‘ring”’ 
(Fig. 2), which turns around its centre between the 
poles of a magnet. It is an electro magnet of 
particularform. It may be conceived as a straight 
electro-magnet, bent into a circle and soldered to- 
gether at its extremities, iron with iron, and wire 
with wire. 


Fie. 2. 


The wire is distributed upon the “ring” as in 
straight electro-magnets, notably those of powerful 
induction coils. Itis rolled into distinct bobbius, 
which are then placed side by side, as shown in 
Fig. 2. These coils constitute the elements of the 


machine, just as voltaic couples form the elements 
of a voltaic battery. To render its construction 
intelligible, the engraving represents the ‘‘ ring” 
complete in one part only; in another part the 
coils are figured by ones or twos; and in another 
portion the iron ring is exposed bare and cut. 

This ring of soft iron is magnetised by the 
magnet N $ (Fig 3), and the magnetism becomes 
distributed in the following manner. At Band A 
are the poles, whilst at M and M! (at right angles 
to the poles) are the neutral points. During the 
movement of the ring, this distribution of mag- 
netism does not change, or at least it is invariable 
in position on account of the want of coercive 
force in soft iron. Hence, the result of turning 
the soft iron ring is just as if the circular iron upon 
which the coils are mounted was stationary, and as 
if these helices alone moved upon a magnetic bar. 

The ring may be considered as composed of two 
magnets B A and A B joined by their poles of 
similar names. If any particular coil is followed 
in its movement throughout the complete circle it 
will be observed by referring back to fig, 1, and to 
the explanations already given that the developed 
curreut remains of the same character during the 
time the coil passes from A to M; it becomes 
inverse from M to B and from B to M’; again 
changing to direct from M! to A.* 

In other words, the current set up in a coil con- 
tinues in the same direction from one neutral point 
to the other; if it is direct above that line, it is 
indirect below it. The line MM! may be called the 
line of division, and it is perpendicular to the line 
of the exciting magnet’s pole NS. The lino of 
division in Clarke’s machine is that of the magnet’s 


-poles. 


* To thoroughly understand that the direction of the current 
fiom B to M? is the same as from M to A, the simplest plan is to 
remember that the current from A to M! is contrary to that from 
BtoM. This is easily perceived by again referring to §** Principal 
of the Machine,’’ for it is only saying that (Fig. 1) if the helix goes 
first from M to A and afterwards from BB! to M!, the two current< 


| thus induced are of opposite characters. 
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Therefore we perceive, in supposing the ring to be 
composed of 60 coils, that the.30 coils which, at a 
given moment, are in the upper half-circle, are at 
the same time traversed by positive currents ; whilst 
the 30 coils in the lower half of the ring are the 
seats of negative currents. The total current of the 

upper is equal to that of the lower, and the com- 
plete machine is, in all respects, comparable to a 
system of two batteries of 80 elements each, joined 
up in opposition. 

Now to make use of such a system we have 
merely to join up the two extremities ofa circuit to 
the ordinary poles of the two batteries when the 
currents are no longer in opposition, but joined up 
for quantity. 

After this fashion M. Gramme collects the cur- 
rents induced in the ring of his machine. He fixes 
on the line of neutral points collectors formed of 
copper pencils, which rub against the system of 
radiating pieces R (fig. 2) metallically in communi- 
cation with the coils’ conducting wires. 

This arrangement is so novel as to require to 
be more fully explained. Figure 2 shows the dif- 
ferent coils or elements of the ring and the radiating 
pieces R, insulated from each other, but each con- 
nected to the exit end of one coil, and to the ingress 
end of the following coil. These insulated pieces 
are bent back at right angles to the axis of the ring 
and are continued beyond the interior of the ring. 
In the complete drawing (fig 3) their extremities 
are noticed to be brought together into the form of 
a small cylincer, but insulated by burs of silk, or 
any other insulating material. At the same time 
may be seen the brushes which rub against the 
pieces R in a plane perpendicular to the line of the 
poles, i.e., to the middie or neutral points M and M’. 


ON THE TRANSMISSION OF TWO MES- 
SAGES IN THE SAME DIRECTION AT 
THE SAME TIME ON ONE WIRE. 

By Mr, D. J, McGAURAN. 

According to Sabine, ‘‘ The first success obtained 
in this direction was by Stark, of Vienna, in 1855. 
His method consists of sending from the trans- 
mitting station by two keys two currents of different 
intensities, which, on arriving at the receiving 
station, each sets a relayin motion. The relays 
are arranged in such a way that when the weaker 
currents traverse the line only one of the relays is 
putin motion; when the stronger current traverses 
the line the other relay is affected; and lastly, when 
both currents go together, both the relays respond 
to them.” I do not know to what extent Stark 
succeeded, but I think I will be able to show you 
some serious defects in the apparatus he devised, 
both for sending and receiving. 

First, he arranges the sending keys as in Fig. 1, 
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* Read before the Telegraph Electrical Society of Melbourne, 
February 10th, 1875. 
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For this diagram I am indebted to Sabine. The 
objects attained are, that when one key is pressed 
down a current of a certain strength is sent, when 
the other key is pressed down a current of twice 
that strength is sent, and when both keys are 
pressed down a current is sent equal to both those 
currents combined, that is, a current of three times 
the strength of the current first mentioned. This 
proportion of the currents is not exactly true, but 
it is sufficiently nearly so for practical purposes. 
No provision is made in Stark’s system for the 
break that takes place when, in the act of pressing 
either of the keys down, the lever is not resting on 
either the front or the back contacts. For instance, 
if we imagine key 2 to be closed, and transmitting 
a current to the distant station, the act of closing 
or opening key 1 will open the circuit for an in- 
stant, thus breaking the signal being transmitted 
by key 2. A similar effect takes place when key 2 
is opened or closed while key 1 is closed, caused by 
the movement of the earth contact piece between 
the points 1 aud 2. Indeed, I do not see the neces- 
sity for the complicated nature of key 2. Two keys 
of the ordinary construction like key 1, arranged as 
ie Fig. 2, will accomplish all that Stark’s keys 
effect. , 
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This arrangement is still subject to the defect 
before mentioned, the break caused by the opening 
or closing of the keys; we can get rid of this by 
the employment of 2 keys constructed as in Fig. 3. 
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When the lever L is pressed down it comes in con- 
tact with the spring S, which is immediately re- 
moved from contact with C, The battery A or B 
is thus put into circuit without causing any inter- 
ruption. 

Now let us see how far Stark’s receiving appa- 
ratus will accomplish the purpose required. ‘lhe 
diagram (Fig. 4.) is also taken trom Sabine, but 
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the local circuits for working the sounders are 
omitted for the sake of simplicity. 

Let us imagine that the sending apparatus per- 
forms its functions perfectily—that when key 1 is 
pressed down a current of strength 1 is sent, when 
key 2 is. pressed down a current of strength 2 is 
sent, and when both keys are pressed down at the 


August, 15, 1875.) 


same time a current of strength 3 is sent. Relay 1 
is adjusted so that it is moved by current 1. Relay 
2 is adjusted higher, so that it requires current 2 
to move it. When relay 2 moves it closes the cir- 
cuit of a local battery through a coil of wire wound 
round the relay 1 in such a manner that the current 
from it neutralises the effect which current 2 would 
otherwise have on relay 1. A resistance coil, R, is 
placed in this counteracting circuit, so as to adjust 
the current to the proper strength. Current 3 
moves.both relays, because the counteracting cur- 
rent is only equal to current 2. 

You will notice, however, that when current 2 1s 
received, before the tongue of relay 2 can close 
the circuit of the counteracting battery, it has to 
travel from the back to the front contact, and, no 
matter how small a distance this may be, it takes 
time; moreover, relay 1 being adjusted lower 
moves more quickly and reaches the front stop 
first. The consequence is, that relay 1 closes the 
circuit of its sounder before te counteracting 
battery is put on to stop it. The result is, when 
key 1 alone is worked, relay 1 works all right, 
and relay 2 is silent; when key 2 is worked alone, 
relay 2 works all right, but relay 1 makes a dot 
every time key 2 is closed. ‘The effect of this 
would be that, when both keys were forming 
signals, the signals made by relay 1 would be 
irregular and untrue, dots being made when they 
should not occur, «ce. 

The following extract from the Telegraphic 
Journal, of November 15th, 1874, will show you 
that the subject has been engaging attention else- 
where lately :— 

‘‘ Duplex telegraphy having now been estab- 
lished as a system, and its great value under 
certain conditions haying come to be generally 
recognised, we are not surprised to find that, in 
more than one quarter, efforts are being made to 
utilise the discovery made in 1855 by Dr. Stark, 
of Vienna, of sending two messages simultaneously 
along a wire in the same direction, and to intro- 
duce, based upen that, a system of Quadruplex 
Telegraphy. The American Jowrnal of the Tele- 
graph states that between New York and Boston 
402 messages taken at random from the current 
business of the day were sent over a single wire 
300 miles in one hour and a half. Four operators 
were employed in sending, and four in receiving. 
The messages were of average length, and fairly 
represented the ordinary correspondence of the 
lines. The operators were all first class, and worked 
as fast as they could, one of them receiving 90 
messages in an hour.” 

If this be true, which there is no reason to doubt, 
the defects which I have pointed out in Stark’s 
method must haye been removed, or some new 
‘ method invented. As no account of the apparatus 
has reached us yet, I am unable to say how the 
result is obtained. Ihave been devoting a little 
attention to the subject myself, but up to the 
_ present time I have not succeeded entirely to my 
satisfaction. Itis the arrangement of the receiy- 
ing apparatus that preseuts the greatest difficulty, 
the sending apparatus being comparatively simple. 

There are two distinct methods by wltich the 
variation of the strength of the currents can be 
- effected. The first is variation of the battery power ; 
the second, variation of the resistance of the whole 
circuit. Increasing the resistance of course dim- 
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inishes the current, and vice versa. Hither of these 
methods can be used according to circumstances, 
but the first one is the most applicable to be used 
in conjunction with the so-called duplex system to 
‘roduce the quadruplex system, and I have no 
doubt that the method referred to in the extract 
which I have just read will be found to depend on 
the variation of the battery power. 

There are a great many modifications of both 
these methods. For instance, by either we can 
send currents varying ir. strength 1, 2, or 3, by one 
or other or both keys being pressed down; we can, 
by the first, send a positive current by one key, a 
negative current by the-ether,-while both keys 
being pressed down at the same time will senda 
positive or negative current of twice the strength. 
By the second, we can vary the currents in almost 
any proportion we desire, according to the re- 
sistances employed. ones 

It is by the second method that I would propose 
to meet the requirements of a special case which 
occurs in this colony. I refer to the Victorian 
Racing Club meetings, upon which occasions there 
is a large amount of business to be transmitted in 
one direction. 

I will now describe the apparatus, which so far 
as I haye experimented gives promise of the best 
result. For this particular case at the sending 
station (Fig. 5) there are two keys, one, key 2, of 
the ordinary construction, the other, key 1, being so 
arranged that when ths lever L makes contact with 
the spring S it removes S from contact withep. A 
relay b controlling a local circuit is also placed at 
the sending end in case either of the receiving 
operators find it necessary to break. At the re- 
ceiving station are shown three relays adjusted to 
work at different strengths of current, a key 
3 for breaking, and also a main battery for supply- 
ing thecurrent. Ifthe line is not well insulated 
it would be better to place the main battery at the 
sending end, say, somewhere between the points A 
and C,. However, in this particular case I antici- 
pate no difficulty from that cause. 

Now, let the resistance of all—apparatus, line, 
relays, and battery from the point A at the sending 
end, to the ground at the recciving end—be i,000 
ohms. Place 3,000 ohms between points A andl; 
place 1,500 ohms between the front stop I’, of key 
2, and the ground. 

If key 1is pressed down alone, the total resistance 
in circuit is 1,000 + 3,000 = 4,000. Ifkey 2 is 
pressed down alone, the total resistance is only 
1,000, as the current has now a short circuit from 
A through key 2, and Pp sof key 1, tothe ground. 
If both keys are pressed down at the same time, 
the connection between P and S is broken, and the 
resistance from A to the ground is now the joint 
resistance of 3,000 and 1,500, which is :-— 


3,000 * 1,500 4,500,000 


es non —— 1.000 
3,000 + 1,500 PCa a 

and the resistance of the whole circuit is 2,000. 
Therefore, when key 1 is pressed down, total resist- 
ance = 4,000; when key 2 is pressed down, total 
resistance = 1,000; and when both keys are pressed 
down, total resistance = 2,000; when key 1 is 
down, let the strength of current = 1; as the cur- 
rents are inversely proportioned to. the resistance; 


when key 2.is down the current is= 4; and when 
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both keys are down at the same time, the current 
| ones 9 
“With these keys, then, we have perfect control 
over the strength of the currents, and all that now 
remains to be done is to arrange the receiving 
“relays, so that they will perform their duties 
properly. 

Each relay is marked with a number correspond- 
- ing to the strength of current with which it moves. 
’ Forinstance, relay ] moves with current 1, relay 2 
with current 2, and relay 4 with current 4. Of 
course relay 1 also moves with currents 2 and 4, 
and relay 2 also moves with current 4. 

First let us imagine both keys to be untouched. 
- The tongues of the relays will all be lying against 
their back-stops ; press down key 1 alone, current 
1 circulates through the circuit affecting relay 1, 
thus closing the local circuit through the sounder 
S1. Observe that this circuit passes through the 
tongue and back contact of relay 4. Press down 
key 2 alone; current 4 circulates through the 
circuit, affecting all three relays, relay 2 closing its 
local circuit through the sounder S 2, but the 
movement of relay 4 prevents the local circuit of 
sounder 8 1 from being closed. Press down both 
keys simultaneously: current 2 circulates through 
the circuit; relays 1 and 2 are affected; but relay 4 
remains unmoved. Consequently both local circuits 
now work their respective sounders. 

Now, suppose while key 1 is down that key 2 is 
pressed down, the current is increased from 1 to 2, 
and relay 2 responds to the movement of key 2. 
Tf, while key 2 is down, and current 4 is circu- 
lating, key 1 is pressed down also, the current is | 
diminished from 4 to 2, and the tongue of relay 4 
- closes the local circuit of the sounder § 1 by falling 

against the back contact. If operators are mani- 
pulating the two keys, the signals sent by key 2 
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are followed by the relay 2; but the signals of key 
1 are followed by complicated motions of relays 1 
and 4, the sounder S1 sometimes being moved by 
relay 1, and sometimes by relay 4. The sounder 
S 1 interprets, as itiwere, the otherwise unintelli- 
gible movements of these two relays. 

I may mention that in practice I find it ex- 
tremely difficult (at any rate with the relays that 
I have at my disposal) to regulate the adjustment 
so as to produce proper signals. The relays retain 
a considerable amount of magnetism after a current 
is passed through them. If current 4 is sent, relay 
4 responds to it; but when this current is reduced 
to 2, the armature of relay 4 remains attracted in- 
stead of falling back as it ought to do. Ifthe 
spring is tightened up so as to ensure the drawing 
of the armature back, then, if current 4 is sent, 
relay 1, moving more quickly, reaches the front 
stop before relay 4 leaves the back stop, thus 
causing a dot to be made on the sounder 8 1. 

Considerations of this sort induces me to believe 
that, unless relays of this construction can be 
procured that will works better, recourse must be 
had to relays constructed something like galvano- 
meters, that is, without iron cores, and which 
would, of course, be free from this defect of residual 
magnetism. I hope to resume the subject before 
you at some future time, when I trust to be able to 
axnounce complete success in the matter. 


Soles, 


_Ort-repeated wonders soon become coramonplace 


matters. The Faraday which went ont to the Coast 
of Newfoundland in April, to complete the laying 
of the Direct United States Cable, has just returned, 
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entered the Thames, taken in a stock of fresh cable, 
started on her return journey to complete her task, 
and no mention has been made of her in the morning 
papers! She had laid the cable, and it worked well, 
but there was a fault 250 miles off Newfoundland, 
which it was thought better to cut out, and she 
came home for more cable to enable her to do so. 


It is narrated that certain Chinese fishermen 
brought up to the surface a submarine cable; that 
they cut it in small pieces, and planted it, hoping 
it would grow. 


The traffic receipts of the Direct Spanish Tele- 
graph Company for the month of July, 1875, 


were £1,834, against £1,349 in the corresponding 


period of last year. 


The average time occupied in the transmission of 


telegrams between Madrid and England, ‘‘via 


Santander,” was 3 hours and 9 minutes (including 


transmission over Spanish land lines). 


An important case has been tried in the Vice- 
Admiralty Court of the Dominion of Canada, 


whereby the owners of a large timber ship, the 


Czar, have been condemned in costs and damages 
for injury done to a submarine cable crossing the 
river St. Lawrence, near Quebec, through the negli- 
gence of the persons in charge of her allowing her 
to drag her auchor over the cable. 


Special events appear as prolific ‘of telegraphic 
business in the United States as in England. 
Saratoga regatta produced 113,446 words of press 
matter, and 4,270 private messages. An office was 
opened at the Grand Stand, which was connected 
by a quadruplex with New York. 


The Indiarubber, Gutta-percha, and Telegraph 
Works Company (Limited) have received news by 
telegraph of the successful laying and completion 
of their cable between Callao and Islay, in Peru. 
This section, about 460 miles in length, is the first 
of a series of ‘cables, with stations at Arica and 
Iquique, in Peru, and Caldera in Chili, which will 
place those ports, as well as Lima and Valparaiso, 
in telegraphic communication with Europe—first 
by the Transandine wires and the Brazilian cable 
system, and ultimately by the Isthmus of Panama, 
when a cable shall have been laid thence to Callao. 


Mr. Stearns has successfully introduced duplex 
working into France. Thesystem he has inaugu- 
rated is capable of six combinations, viz-, Morse 
single working, Hughes single working, Morse 
duplex, Hughos duplex, Morse-Hughes duplex, 
Hughes-Morse duplex. The bridge system is used, 
and the results upon the Hughes are yery satis- 
factory, because it is found that the instruments 
_ work better duplexed than on the ordinary single 


method, from the fact that the outgoing currents 


do not pass through the home instruments, and 
therefore disturb them. Paris has been working 


to Havre uninterruptedly since the commencement 


of the year. 


DECAY OF TIMBER. 


pete 


THE following interesting description of a great 
enemy to all telegraphistsis taken from a charming 
work by the Rey. Hugh MacMillian, on the “ First 
Forms of Vegetation.” Evidence of the presence 
of fungi is to be found in nearly every rotten pole, 
but whether the fungus is the cause or consequence 
of the decay is a vexed question. That it is so in 
some cases of dry rot is quite certain, but that it is 
so In wet rotis uncertain. Our readers—especially 
those who possess microscopes, that *‘new sense,” 
—would do good service to science if they would 
investigate every case of incipient decay with a 
view of solving this question. 

‘*Ttis not only in food and luxuries that man 
suffers from the ravages of fungi; he also suffers 
in his property. Builders have painful knowledge 
of one or two species, known under the common 
name of dry-rot. This most destructive plague is 
usually caused in this country by the merulius 
lachrymans. It occurs on the inside of wains- 
coting, in the hollow trunks of trees, in the timber 
of ships, and in the floors and beams of buildings 
in moist, warm situations, where there is not a free 
circulation of air. It appears at first in round, 
white, cottony patches, from one to eight inches 
broad, which afterwards develope over their whole 
surface a number of fine yellow, orange, or reddish- 
brown irregular folds, most frequently so arranged 
as to have the appearance of pores, and distilling 
drops of moisture when perfect; whence its specific 
name. In the mature state it produces an immense 
number of minute rusty sporules, which alight 
and speedily vegetate in the circumjacent timber, 
destroying its elasticity and toughness, and 
rendering it incapable of resisting any pressure, 
until gradually it crumbles into dry brown 
dust. This insidious disease, once established, 
spreads with amazing rapidity, destroying some of 
the best and most solid-looking houses in a few 
years. The ships in the Crimea suffered more from 
this cause than from tho ravages of fire, or the 
shot and shells of the enemy. The dry-rot of 
oak-built vessels is caused, however, not by the 
merulius but by the polyporus hybridus, whose 
mycelium forms a dense membrane of branched 
creeping strings, while the pores of the hymenium 
are long, slender and minute. So virulent is the 
nature of dry-rot that it extends from the wood- 
work of a house even to the walls themselves, and 
by penetrating their interstices, crumbles them 
into pieces. We have every reason to believe that 
the leprosy of houses, so graphicaliy described in 
Leviticus, was a dry-rot caused by some species of 
merulius or polyporus; the materials and sanitary 
condition of astern houses being peculiarly 
favourable for the development and spread of 
fungous growth. ‘‘I knew,” says Professor 
Burnett, ‘‘a house into which the rot gained 
admittance, and which, during the four years we 
rented it, had the parlours twice wainscoted, and 
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a new flight of stairs, the dry-rot having roneared The 1866 Atlantic Cable, when tested at thé 


it unsafe to go from the ground-fioor tothe bed-; Gutta 


Percha Works, at 75° Wahr. gave a mean 


rooms. Every precaution was taken to remove | resistance of 874 ohms per knot (after 1 min. elec- 
the decaying timbers when the new work was} trification) after being submerged the resistance of 
done; yet the dry-rot so rapidly gained strength | whole cable (1854 miles) was 1°316 ohms or 2437 


that the house was ultimately pulled down. - Some 


of. my. books which suffered least, and which I, Tahr. 


still retain, bear mournful impressions of its ruth- 
less hand: others were so much affected that the 
leaves resembled tinder, and when the volumes 
were opened, fell out in dust or fragments. 

Many practical persons have written upon this 
disease, and the remedies proposed are as numerous 
as their authors. But the only certain preventives 
of the evil seem to be the removal of the decaying 
and contagious matter, the kyanizing or impregnat- 
ing of the surrounding wood with a strong solution 
of corrosive sublimate or coal-tar, and the admission 
ofa free current of air. Much also may be done by 
cutting timber destined for building purposes in 
winter, when fungi are usually dormant or dead, 
and properly seasoning it by steeping it before it is 
used. Houses, in order to be free from this plague 
should be built in dry, open, and airy situations, 
and efficiently ventilated throughout every part, 
especially of the wood work. When these con- 
ditions are obseryed, this eyil will disappear.” 


_ GATHERINGS FROM THE EDITOR’S 
NOTE BOOK. 


Mr. Sruart WortLey, when Chairman of the 
Atlantic Telegraph Company, said that while they 
anticipated obtaining only 6 or 6 words per minute 
through the cable, they succeeded in getting, by 
means of Thomson’s reflecting galyanometers, 16, 
and sometimes 20 words per minute. 


Dr. W. H. Russell wrote in 1865 :— 

‘But as a mite would in all probability never 
have been seen but for the invention of cheese, so 
it may be that there is some undeveloped creation 
waiting, perdu, for the first piece of gutta-percha, 
which comes down to arouse his faculty and fulfil 
his functions of life—a gutta-percha boring and 
eating tvredo, who has been waiting for his. meal 
since the beginning of the word.” He may be 
ranked as a prophet, for the borer has appeared in 
the limnoria terebruus. 


Tn order to try the porosity of pure gutta-percha, 
Macintosh, put upon the inner core some chemical 
substance, which upon contact with water changed 
colour. This was then covered with gutta-percha, 
and subjected to hydraulic pressure. Water in 
every case penetrated to the core under a pressure 
of 2 tons to the square inch, 


Sir W. Thomson calls the British statute mile 
‘‘ that most meaningless of modern measures,’”’ and 
invariably means by mile the nautical mile, or the 
length of a minute of latitude in mean latitudes = 
6,073 feet. For approximate measurement it may 
be taken as 6,000 feet or 1,000°fathoms. He calls 
the sea’the yery safest place in which a submarine 
cable can be kept, and asserts that sea water is the 
best preservative of gutta-percha. No case of 
decay of gutta-percha in water has eyer been 
known. 


ohms per knot. Temperature of water about 40° 
Pressure at deepest point (about 2,400 
fathoms) about 6,418 lbs. (nearly 3 tons) per square 
inch. Cable took 66 minutes to fall from charge 
to } charge. The resistance of copper conductor 
was 7202 ohms or 3°88 per knot. 


Mr. Latimer Olark, telegraphed through both 
Atlantic Telegraph Cables with a battery formed in 
a lady’s thimble, and Mr. Collett said, ‘‘I have just 
sent my compliments to Dr. Gould of Cambri ige, 
who is at Valentia, with a battery composed of a 
gun cap with a strip of zine excited by a drop of 
water, the simple bulk of a tear.” 


om 


The following table may be regarded as a fair 
indication of the rate at which cables of the average 
inductive capacity can be worked with the mirror : 


NUMBER OF WORDS PER MINUTE, 


Weight of cop- Knots, — Knots, Knots, Knots, 

per strands, lbs, 1,000. 1,590. 2,000. 2.5u0.. 
100 18'3 81 4°6 2°9 
150 27°85 12°2 = 6'9 4°4 
200 -37'0 16°4 9°2 i eee 
250 46:0 20°4 11°2 74 
300 550 24°4 14:0 8°8. : 
390 64°1 28°5 16°0 10°3 
400 19°2 32°d 18'°3 11:7 


Cyrus Field said, when the 1865 cable failed, 
‘* Let us not despair, I have seen worse disasters 
than this in Atlantic telegraphy, and I know we 
must eventually succeed.” 

One man said, ‘‘I have put into the enterprise 
my all, but with God’s blessing I shall live to see 
the Atlantic Cable laid. In spite of what has oc- 
curred, I am more than eyer satisfied of the 
practicability of laying it.” 


When the Great Hastern arrived at Heart’s 
Content ‘‘a blind girl, led by her young brother, 
walked about the deck, and gathered, from his 
intelligent description and by the exercise of her 
sense of touch, some notion of the great size of the 
ship. Coming up the ladder at the side gave her 
an idea of the height, and then a walk from stem 
to stern an estimate of the length. It was touching 
to sce the radiant smile on this poor girl’s face as 
she listened to the boy, who told her what wonders 
he saw.” 


Notices of Hooks, 


Journal of the Society of Telegraph Engineers. London: 

FE. & N. Spon. ; 
Tue ninth number of this useful Journal has just been 
issued, and it is announced to be published quarterly for 
the future. Its appearance has hitherto been very fitfal, 
and its regular publication will be a great improvement, 
for it is a most valuable periodical, and is very ably 
edited. We have full reports of the discussion upon 
Mr. Fahi;’s paper ‘On faults in Submarine Telegraph 
Cables,’ read’ on November 11th, 1874; upon Mr, 
Gavey’s paper “On Earth-boring for Telegraph Poles,” 
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read November, 25th, 1874; and upon Lieut. Jekyll’s 
paper ‘On the Telegraph and the Ashantee War,” 
read December 9th, 1874.—There are interesting articles 
on telégraphic progress in 1874, Home, Foreign, and 
Colonial. Several valuable. communications in other 
journals are reprinted, and there are two interesting 
papers on duplex telegraphy—the first from New Zea- 
land, by Mr. ©. Lemon, clear, precise, and practical ; 
the other from India, by Mr. L. Schwendler, full of 
yaluable information, but a burlesque on mathematical 
analysis. The tendency to put simple lozical deductions 
into algebraic language and call it mathematics is very 
much on the increase. When this is done on false premises 
and any operation a'tempted upon it, the result is very 
likely to land the would-be mathematician in a quagmire. 
This is very nearly the case with this communication 
from India, in which the “general resul‘s”’ are not 
in accord with experience. 


Transactions of the Telegraph Electrical Society of Mel- 
bourne. 


WE have received the second number of the transactions 
of this useful Society, which nownumbers 120 members, 
It contains a paper by,Mr. Geo. Smivert, on the “Origin 
of the Voltaic Current,” favouring the contact theory ; 
one by Mr. D. J. McGauran, “ On the transmission of 
two messages in the same direction at the same time on 
one wire,’ which we reprint, and one on ‘ Galvanic 
Batteries,’ by the same author, being part of a course 
of instruction about t» be pursued in the Society. The 
Society is adopting a wise and profitable course, and we 
wish it every success, 


Protection of Life and Property from Lightning during 
Thunderstorms, by W. McGregor. Bedford: W.J. 
Robinson. 


Tus isan interesting little compilation, intended by its 
cheapness to make more public and general views and 
opinions which have been propounded to a limited 
circle in scientific books and before several scientific 
institutions. Itis based on a short paper read by the 
author before the Bedfordshire Natural History Society 
on the 10th June, and it contains numerous extracts 
from the works of Dela Riv, Ganot, Snow Harris, &c., 
and from the papers of Dr. Mann and Mr. Preece, The 
cost is 1s., and we hope it will have an extensive cir- 
culation. ; 


PNEUMATIC TELEGRAPHS FOR LONG 
DISTANCES. 


Paper read at the meeting of the Society of Civil 
_ Lingineers of Paris, on the 4th June, 1875. 
By M. A. CRESPIN, 


THE pneumatic telegraph whose, origin dates from 
an already remote period, has during the last 
twenty years been in numerous cases brought into 
practical use, the first application of the system 
having been made in London by Latimer Clark. 
That city now possesses the most complete arrange- 
ment of the kind. The very important traffic of 
that great commercial centre requires arrangements 
of a special description, which have been carried 
out with the greatest success by the engineer-in- 
chief of the Post-office, Mr. Culley, and by Mr. 
Sabine. 

After London, Berlin, Paris, and Vienna have 
- successively adopted the new means of communica- 
tion, and have laid down similar systems of tubes 
- for the seryice of internal messages, 
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The favour which this new system, which cannot 
pretend to vie with electricity in point of capacity, 
has found is owing solely to the peculiar conditions 
which arise in the majority of great cities, that is 
to say, that the telegraph service is, in such cases, 
called upon to transmit a large number of messages 
over distances, comparatively, very short. Under 
such circumstances electricity is surpassed in speed 
by modes of transit whose action is much less in- 
stantaneous, but whose capacity for transmission 
is very much greater. 

In order to render this rather abstract explana- 
tion more complete, I will take for example the 
case of a telegraphic wire haying to transmit a 
certain number of messages over a distance of no 
more than one thousand metres, and I will com- 
pare with it a pneumatic tube performing a similar 
service. ‘The wire will transmit the messages one 
by one, and it will not be able to send more than 
forty in an hour; a clerk must be employed at 
each end. By means of the tube the distance will 
be traversed in one minute, and a hundred mes- 
sages can easily be carried; these messages can 
besides be the actual manuscripts, can be secret, 
and the apparatus beiug only affected by the bulk 
and weight of the messages, no matter how many 
words may be contained in the message, the trans- 
mission is equally rapid, and but two attendants 
are required. ‘The case cited above is one in which 
the tube has a most incontestable advantage over 
the electric wire. It is easy to perceive that this 
advantage diminisues as the number of messages to 
be transmitted decreases, and it diminishes also as 
the distance which separates the two points in- 
creases. There arrives, therefore, a time when the 
wire regains the advantage ; that is when it is able 
to transmit all the messages which have to bo for- 
warded 1n a shorter time than it would take the 
tube to convey them over the same distance. 

This method of collecting and distributing mes- 
sages in great cities gives exceilent results in all 
cases where the trafficis considerable. The arrange- 
ments established in the different cities vary ac- 
cording to the method of working, but the principle 
is always the same, and may be summed up as 
follows:—A. tube, as perfectly round as possible, 
connects the two points which are to be placed in 
communication: one or mors boxes (carriers) con- 
taining the messages are introduced into the tube 
by an apparatus, the essential features of which 
are always the same—that is to say, the tube is 
closed behind, and a branch tube opening into the 
main tube between the end of the latter and the 
train (boxes or carriers), directs a current of com- 
pressed air into the tube, producing a pressure H. 
greater than the atmospheric pressure /, which 
acts at the other end. It is under the influence of 
this difference of pressure, H—A, that the train is 
driven forward along the line, continually receding 
from the point at which the compressed air is in- 
troduced. 

When a message has to be brought in the reverse 
direction, the same point is placed in communica- 
tion with a reservoir, in which the pressure is less 
than the atmospheric pressure h, which acts at the 
other end. H—/is now negative, and the train 
placed at the extremity of the line is drawn back 
to the original point of departure, where it arrives 
at the end of a certain time. The suction of air is 
then stopped by the simple closing of a stop-cock, 
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and a door similar to that used for the sending | which, in the case where the section is a circle, 


allows the train to be taken out of the tube. An 
electrical communication is provided, by means of 
which the attendants, placed at the ends of the 
table, are able to control and direct all their opera- 
tions. 

The method employed for compressing the air 
and producing the vacuum may be any one of the 
methods by which this class of work can be per- 
formed. It appears, however, after different trials, 
that steam-engines, with direct-acting air-pumps, 
have been found to work with the greatest regu- 
larity, and have consequently been adopted almost 
universally in cities possessing pneumatic tele- 
graphs. 

As regards the circulation, this is effected either 
by a circular network, worked continuously or 
alternately,’ according to the importance of the 
traffic, or by a radiating system worked in the same 
manner. In both cases pressure is used for im- 
pelling the trains forward, and vacuum for drawing 
them inwards. The radiating system seems to have 
been established at the commencement, as being 
the most simple, and it has been maintained where 
the traffic is very important on account of its 
affording a service of the most direct character. 
The largest system of this kind is that of London, 
where special arrangements are made by which the 
tubes are traversed by continuous currents of air, 
into which the boxes or carriers to be forwarded 
are introduced by means of a species of sluice, the 
boxes received being taken out as they arrive by 
the same means. One of the first systems proposed 
for Paris, in 1860, by M. Antoine Kieffer, was 
arranged in a similar manner. 

Pamphlet by M. Amédée Sebillot.—In 1866, when 
the first pneumatic lines were established in Paris, 
this system was not adopted, and the first works 
of the kind, executed in Paris by MM. Mignon and 
Rouart, were carried out upon the network prin- 
ciple, and worked by intermittent currents of 
messages at regular intervals, a mode of working 
which is more economical than the former, although 
rather less rapid. 

After this short descriptive account, I come to 
the object of my paper. In the first place, I pro- 
pose the following question :— 

What are the laws which regulate approximately 
the movement of boxes in pneumatic tubes ? 

Experiment shows that the presence or absence 
of the train in a tube has but little influence upon 
the flow of the air, that the flow takes place under 
conditions almost identical with those which govern 
the flow of other fluids, and that the laws which are 
observed to prevail in the case of these other fluids 
can, without risk cf too much error, be applied to 
the particular case now under consideration. 

Let R be the resistance to the movement, 7 the 
length, X the perimeter, w the speed, a and bd co- 
efficients; the approximate formula for the flow of 
fluids is— : 

R = 1X (auw+ bu?) 
Disregarding the term where the speed isin the first 
degree, the formula becomes— 


ROI Xv 


The force which causes the boxes to move being 

equal to the difference of pressure (H—/) multi- 

plied by the section S upon which it is applied, the 

formula of the movement will be approximately— 
(H—h) S=bIXe?* 


becomes— 


8 blu? /(H—h) D 


He), = 7.2. HA 
D J Z 


A formula which numerous experiments have 
shown to be sensibly correct for the conditions 
under which pneumatic tubes are usually esta- 
blished and worked, and which shows that the speed 
varies as the roots of all the conditions of the case, 
ae for pressure and diameter, universally for 
ength, 

As we are considering the means to be employed 
in order to construct a line of a length /, as great 
as possible, let us examine successively the influence 
of each of the forces or dimensions which affect the 
speed under these conditions. 


The first thing to examine is certainly the 
pressure, or rather the difference of the moving 
pressure (H—A’). The general formula shows that 
if we were to increase (H—/) and 7 in the same 
proportion, a constant speed would be obtained. 


Unfortunately, this simple solution is an im- 
possible one, for the practical means at our disposal 
do not allow of air being compressed at a sufficiently 
low cost; beyond a certain limit which is 1 
effective atmosphere, or 2 atmospheres at most, 
the cost of compressing (oing to the great outlay 
necessary) 1s so considerable that if such a method 
of worsing were adopted, even supposing no 
obstacles were encountered from the elevation of 
the temperature and the moisture of the air, it 
would be impossible to organize a remunerative 
service. A limit would besides be quickly reached, 
for even by. very costly processes, it is with the 
greatest difficulty that a pressure of from 6 to 6 
atmospheres can be exceeded. 


In the same way with vacuum. In continuous 
working a vacuum of much more than 0°50 metres 
of mercury cannot be depended upon. In conclu- 
sion, a pneumatic line arranged for economical 
working must not require a pressure of more than 
2 atmospheres at most, nor a vacuum of more than 
0°55 metres of mercury. 

The second point to be examined is the diameter 
of the tube. Here it seems evident that no me- 
chanical difficulty prevents a considerable increase, 
the formula shows that by increasing in the same 
proportion as the length, a constant speed will be 
obtained; experiment confirms this conclusion 
satisfactorily as regards the speed, and, in fact, the 
speed is generally found to exceed that shown by 
the formula. Unfortunately this ;} lan would be 
too costly: it would result in the laying of very 
large tubes between points yery far apart, eyen 
when the traffic between these points might be very 
small. Now, the cost of laying a pneumatic line 
increases yery quickly with the diameter, much 
faster than the diameter, and the cost of working 
increases more quickly than the square of the 
ciameter. It follows, f:om what has been preyiously 
stated, that, in laying a pneumatic line, the only 
point to be taken into consideration in fixing the 
diameter of the tube is the amount of the traffic to 
be conyeyed by it, and we shall see further on, that 
to accommodate an important traffic, it is not 
necessary to exceed a section which, at first sight, 
appears extremely small. 


(To be Continued 
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ON A SYSTEM OF TELEGRAPHY. 


A CovursE oF LECTURES, DELIVERED AT THE 
ScHoot oF Mirirary ENGINEERING, CHATHAM, 
‘By W. H. PREECE, Member Inst. 0.E., &c. 
LEoturE I.—A SysTEM oF TELEGRAPHY AS 
APPLIED TO RAILWAY PURPOSES. 


THE subject of Telegraphy—upon which I have 
been invited to lecture to you—has been well nigh 
exhausted by the eminent lecturers who have pre- 
ceded me. Professor Fleeming Jenkin detailed 
to you, with that clearness for which he is so 
celebrated, all that was then known—and little 
has since been added—of the theoretical branch of 
the subject; Mr, Culley developed before you all 
that was then known, to which little or nothing 
has since been added of the practical bearing of 
this subject; and Mr. Sabine indoctrinated you 
into the mysteries and intricacies of Submarine 
Telegraphy. Your own Professionxzl Papers con- 
tain'a vast store of valuable information on both 
the theory and practice of Telegraphy, so that 
apparently there is little left for the lecturer to 
submit to you upon this subject without retracing 
ground that has already been crossed. 

~The Art of War, however, has been well nigh 
revolutionized during the last few years, and no 
fact has been brought out with greater foice than 
that‘in all future wars the railway and the tele- 
graph, jointly and separately, must play a funda- 
mental part. 
In America, manceuyres on a grand scale were 
undertaken to destroy the enemy’s railways and 
telegraphs, andin the great seven weeks’ war be- 
tween Prussia and Austria the value to the enemy 
of the creation of obstructions to these communi- 
cations, and to the invaders of their rapid removal, 
was one of the chief lessons learnt. Hven in our 
little war in Ashantee the complete equipment of 


a section of a railway has been sent out, though—_ 


apparently, and unitortunately—its adoption has 
been found impracticable, and at the last moment 
a fully equipped telegraph has followed. In Abys- 
sinia the telegraph, as well as the little railway of 
12 miles long, played a most important part; and 
though it would be too much to say that without 
them: the result would not have been so suc- 


cessful, there is no doubt that with them the ad-— 


‘vance: was expedited and the return hastened. 


Indeed the experience gained in Abyssinia has 
probably led to the spirited action of the War. 


Office in the Gold Coast Railway. 

The rapidity and completeness of the successes 
of the Germans in the late—as well as in the seven 
weeks’ war—were unauestionably due to the facili- 
ties offered conjointly by the railways and the 
telegraphs, and the skill and forethought with 
which they were utilized.. In fact it is said that, 
with the wires in his tent, Count Moltke was able 
to manoeuvre his forces as the chess-player would 


make his moves upon the table before him. On | 


the other hand for two days during a very critical 


period the French Emperor was left without news 
of any kind of MacMahon and De Failly, and the 
great trial which is now progressing at Versailles 
gives plenty of evidence of the fact that although 
the telegraph was much used by the French, their 
generals were manceuvreing in the dark from the 
absence of that light which was supplied to the 
Germans by their efficiently organized telegraph. 
The character of the French renders them eminently 
theoretical in their ideas. Their plansand systems 
partake much of this nature. Before the war 
their railway and telegraph arrangements were 
theoretically all that could be desired, but tested 
by the severe ordeal of real practice they collapsed. 
The German plan, on the contrary, conceived by 
the severe logical method of that nation, expe- 
rienced the pruning of practice in the seven weeks’ 
war, and their system consequently proved a won- 
derful success. 

I read in the Pali Mall Gazette for January 18th, 
1873. ‘*The importance of railway corps.in time 
of war is constantly enforced upon us by the steps 
taken by Continental nations in this direction. It 
would seem that the necessity for such a trained 
service is held abroad to be one of the most obvious 
lessons of the late war. The military provisions 
of the abortive, or at least suspended, Swiss Con- 
stitution were intended to pave the way among 
other improvements to the promotion of acomplete 
railway staff suitable for the exigencies of war, 
though maintained according to the ordinary Swiss 
principle, in a normal state of non-activity in time 
of peace, being, in fact, exercised only occasionally 
at convenient times. In Prussia we have just seen 
the Railway Abtheilung of 1870 enlarged into a 
complete engineer railway battalion. This is being 
initiated. in France; and now Bavaria has created 
her own organization for the same purpose, 
modelled also on that of Prussia, but of more 
modest dimensions, being but one-fourth the 
strength of that maintained at Berlin. This new 
formation is a railway company with a peace esta- 
blishment of six officers, twenty non-commissioned 
officers, and 104 rank and file, the last to be doubled 
from the reserve when the company takes its war 
footing. The corps is clothed as the engineers, but 
with a small distinctive mark, and in peace is to 
be subject to the same training and inspection. 
In war itis to be invariably attached to the head- 
quarters of the First Corps. Its station for the 
present is at the fortress of Ingoldstadt, the chief 
strong place now exclusively in Bavarian hands.” 

In Austria there is a semi-ciyil orgavization 
which is intended on service to be placed under a 
civil chief. In Russia officers and men are dis- 
tributed among the Railway Companies to learn 
railway duties. The Italians have increased each 
battalion of engineers by one railway company, 
and have established a very efficient system. 
France, with marvellous energy, has acted upon 
the lessons taught her by the collapse of her system 
and the success of that of the Germans. They 
have established a recognized military railway 
department, so as to secure unity of command, 
centralization of power, and a proper association 
in time of war of the military and civil elements. 
They are associating the technical railway staff 
with the military element by distributing soldiers 
among the principal railways and recruiting the 
ranks from the railway services. 

I fear none of us individually take advantage 
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of the experience of others. We simply regard His business faculty was his genius, the genius of 


the lessons we learn ourselves. It is so with 
nations. We seo around us the grand military 
nations of Wurope availing themselves actively 
of the experiences of the past, while we remain 
comparatively passive, or else make feeble copies 
of what others do. 

Captain Tyler, R.E., no mean authority on rail- 
way matters, said before you in this room, ‘‘one 
sing'e line of railway, properly laid, maintained, 
worked and guarded, is sufficient to keep up the 
necessary supplies of an army of almost any 
size.”” You have had personal experience of their 
efficiency in the Crimea, Abyssinia, and India, and 
we know the important part they played in the 
great civil war in America. They were used in 
the concentration of the French in Piedmont in 
1859, and the Austrians brought up reinforcements 
by their aid during the battle of Magenta. 

Since, therefore, we may conclude that railways 
and telegraphs will form a fundamental feature 
in all future wars, it is evident that the relations 
which they bear to each other, and the organiza- 
tion under which each must be administered 
separately and conjointly will form an essential 
feature in the education of our future Royal En- 
gineers. In fact, the time must come when you 
will have Railway Companies as you now have 
Telegraph Companies, trained under a well or- 
ganized system, and maintained in the healthy 
discipline of the constant and daily routine of 
practical duties. I have therefore determined to 
discuss before you the application of a system of 
telegraphy, Ist, to Railway Working, to show 
how the marshalling and movement of trains, their 
safty, regularity, and dispatch, depend essentially 
upc a the use of the telegraph. 2ndly, to Com- 
mercial Purposes, to show how the support and 
control—if by control is meant the commisariat— 
of armies is dependent on the continuance of the 
commercial system in an invaded country. 3rdly, 
to National and Imperial Purposes in time of peace 
as well as of war; and lastly, to Military Purposes 
pure and simple. 

I shall have to deal with these subjects in the 
short time allowed me more in a general thana 
particular sense, and to point out to you more their 
organization than their details. Indeed I con- 
celve organization to be the point upon which in- 
formation is chiefly needed, for details often shape 
themselves. Still there is an imperative necessity 
for him who is at the head of any branch of any 
profession to be complete master of all the details 
of hisbranch. ‘‘ For want of a nail the shoe was 
lost.” For want of knowledge of details armies 
have been lost. It is the marvellous knowledge 
of details which Mr. Scudamore possesses which 
has enabled him to administer the telegraph 
department of this country with such success ; and 
the best administrators of our 1ailway system are 
those who are cognizant of the minutest details of 
every branch of the service regulated by them. 

I would strongly counsel all those who are 
placed in command of any telegraph work not to 
content themselves with the mere knowledge of the 
mode of operating an instrument or transmitting 
a message, but to master the scientific details and 
construction of the ‘‘ wonder - working wire.” 
Smiles says of the Duke of Wellington that ‘he 
habitually attended to the minutest details of ail 
matters entrusted to him, whether ciyil or military. 


’ 
J 


“ ee 
rt 


common sense, and it is not perhaps saying too 
much to ayer that it was because he was a first- 
rate man of business that he never lost a battle.” — 
The Duke, had he lived in the present day, would 
have made himself something of a electrician as 
well as a railway manager; and those who aspire 
to be leaders must apply themselves to those 
simple, beautiful, and marvellous scientific prin- 
ciples upon which telegraphy is chiefly based. 
Bat we have to-day to deal with—-- 


RAILWAYS. 


The rapid manner in which the Germans con- 
centrated their armies for the defence of the Rhine, 
the skill with which they repaired and employed 
the French lines for their advance, for their sup- 
plies, for the return of the sick and wounded, and 
for the removal of the multitude of prisoners 
secured by their successes, show the value of a 
well organized system of managing railways; but 
there were not wanting contretemps to show the 
need of improvement in organization and the neces- 
sity of a thorough knowledge of railway working. 

About the middle of December, General Faid- 
herbe, taking the initiative, advanced on Amiens to 
meet General Manteufiel, and the result was the 
battle of the Halluc. It was highly important 
to the Germans that reinforcements should be 
rapidly brought up from Rouen. Six battalions 
were placed at the disposal of Manteuffel, but only 
two battalions arrived before the battle, two whilst 
it was being fought, and the remaining two the day 
after. The French haying retreated, Manteuffel 
was able to comply with the urgent request of the 
General Commanding at Rouen, and to send back 
at once four out of the six battalions which had 
been borrowed. The return journey commenced 
on the 26th—only one battalion reached Rouen on 
that day, the three others not before the 28th and 
29th. 

In this particular instance the chief cause of 
delay was the want of rolling stock and engine 
drivers, but considering the distances concerned, it 
is evident that there were other causes which in- 
terfered with that prompt transport which sound 
organization secures. It forcibly shows the neces- 
sity of a knowledge of railways and railway work- 
ing, and the attachment of a complete railway 
organization to the head quarters of an invading 
army. . 

Bourbaki’s ill-success in the Hast was due to the 
collapse of the French system, and even with the 
Germans, French prisoners were kept three days 
ia open wagons in intensely cold weather, whereby 
some of them were frozen to death. 

The railway system of this country is a pure 
example of the principle of natural selection and 
of the survival of the fittest. Hach railway 
company has passed through a similar course of 
creation and education. The teachings of experi- 
ence are better than tall talk, and therefore in 
pointing out to you the gradual formation of a 
railway system in England, and of the united 
influence of evolution and experience, I think I 
shall best falil my duty as your mentor. I select 
that portion of the country with which I am most 
familiar, viz., the south-west, and in which I have 
not been an idler nor without haying assisted 
somewhat in the process of organization. The 
success of the Manchester and Liverpool Railway 
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led to many schemes, Stephenson and Locke who | in the latter case only short pillars are referred 
were there associated, separated, and the latter | to :— 


projected the London and South Western Line. 
The first through portion of this line opened was 
that between London and Southampton, in 1840. 
It was a double narrow gauge line, Only four 
trains were run each way each day. There was 
no telegraph. The trains were so few, they were 
separated by such a wide interval of time, that 
little or no danger existed. A high signal post, of 
a half moon pattern, was fixed at each station to 
warn an approaching engine-driver of obstruction 
when shunting and other operations were going 
on. The half moon seen wholly or partially on 
the left hand side was ‘‘ obstruction” or ‘‘ danger,” 
and an intimation to the driver to stop at once; 
seen edge-wise or entirely on the right hand side 
it was ‘“‘line clear,” ‘“‘go ahead.’ On the earlier 
lines the signals were entirely given by men with 
flags of different colours by day, and with burning 
tarred ropes by night. 

The double railway was subsequently extended 
to Gosport in 1842, and to Portsmouth in 1848. 
Tt was then found at a busy junction, as Bishop- 
stoke became, that a mere home signal was not 
sufficient to stop the driver, hence an auxiliary or 
distant signal was fixed 600 or 700 yards away 
from the station, which gave him the earliest in- 
struction of the condition of the home signal. At 
night lamps were used, and their signification 1s 
given by the couplet :— 


White means right, red means wrong, 
Green means slowly go along. 


And this system which I have described is that, 
in point of fact, which is in universal use through- 
out the railway world. Whenever or wherever 
danger exists from a stopping train, or from a 
train fouling a line ata junction or siding, a signal 
is erected, intimating to the driver of an approach- 
ing train, ‘‘danger” or ‘“‘all right.’’ A third 
signal,—the caution signal—is sometimes used, but 
its use is fast disappearing. To give the earliest 
intimation of this signal, distant signals are fixed 
as far off as possible, repeating the home signals. 
Sometimes they are worked together, sometimes 
they are worked independently of each other, but 
the principle remains the same. Innumerable 
forms of signal have been employed, but the sema- 
phore is the favourite, and upon the principle of 
the survival of the fittest, there is no doubt that it 
will ultimately supplant every other form of signal. 
Its great advantage is, that seen from every point 
of view, its indications mean the same thing. This 
is not so with discs; seen at different angles they 
have different meanings. 


(To be Continued,) 
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ON TELEGRAPH CONSTRUCTION. 
By JOHN GAVEY, Assoc. Soc. T. E. 


(Continued from page 178.) 


Tue following table, extracted from ‘‘ Auderson’s 
Strength of Materials,” gives the force in lbs. 
er square inch necessary to cause rupture, both 
ta a tensile strain, and by a crushing force; 


Strength of timber to resist tensile and crushing forces, 


Tenacity in the per 
square inch of 
section. 


Resistance to 
crushing per 
square inch of such. 


Description of timber. 


15,784 to 19,600 | 8,683 to 9,363 
11,500 ,, 22.200 | 9,363 ,, 7,733 


Ash... ee ee 
Beech We ok 


Elm., ae: «+ | 13,489 ,, 14.400 10,331 
American Pine ,, 12,000 
Memel Pine ee 11,000 
Riga Pine... 12,600 boa to 6,519 
Larch Fir ., oe 10,200 
Oak, English ae 15,000 6,484 to 10,058 
» African Ae 14,400 
Canadian ,, 6! 12,000 7,731 
Dantzic 14,500 12,101 
eak ae 8,200 to 15,000 


The resistance to a shearing force is about equal 
to the tensile strength of the timber across the 
fibres, when the force is transverse to them; and 
with the fibres, when it tends to rend them longi- 


tudinally. The transverse strength is that most 


called into requisition in telegraph construction, 
and the following table, the particulars of which 
have likewise been obtained from Anderson’s work, 
gives the force necessary to fracture beams sup- 
ported at both ends, one foot long and one inch 
square when loaded at the centre. The method of 
calculating from such a table the strength of any 
beam, when exposed to strain, will be dealt with, 
when we consider the actual erection of a line of 
telegraph. The results are those obtained by 
various experimenters, but the mean maximum 
and minimum only are quoted here. It may be 
assumed that, in obtaining these results, heart 
timber alone would be used, and that beams, con- 
taining any considerable proportion of sap wood, 
would be far inferior in strength, as compared 
with these figures. 


Table of Transverse strengths of beams of timber, one foot 
long and one inch square when loaded at the centre, 


Fo reein lbs. to cause 


oO 

fracture. = see o 

Description of _ fe 

ae Maxi- | Mini- Z 3 Za 

Mean mum. mum, "= = 

—_—$——$ | ——<—____—_—_ o 
Ash, 690 |. 810+ | 695. | 7 1s 
eech .. an 623 704 518 4 3 
Wee te nc Le te AU Pete F848 po ave ees 
American Pine,, | 6238 483 570 3 2 
Memel if 561 577 545 2 1 
Riza Fir aS 457 584 869 5 5 
Larch Fir oe 440 632 284 5 3 
Enelish Oak 591 964 420 7 5 
African Oak 855 855 855 1 l 
Canadian AS 580 589 572 Dy) 2 
Danizic é 514 699 392 3 3 
Téa a ove 814 |1,075 642 4 4 


It will be obvious, both from an examination of 
the last table, and from the most cursory con- - 
sideration of the subject, that the strength of any 
given class of timber will depend on so many differ- 
ent circumstances, such as rapidity of growth, 
soil, climate, state of seasoning, &c., that no hard 
and fast rule can be laid down for ascertaining the 
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streneth of any given consignment, and that actual 
experiments on a greater or lesser scale become 
necessary if accurate results are desired. Such 
accuracy, however, although needed in calculations 
_ for extensive engineering and architectural works, 
are not generally necessary in telegraph con- 
struction. Jurther, it appears to be a generally 
accepted opinon, that creosoting, boucherising, and 
other like preservative processes, perceptibly 
weaken the timber which undergoes them, 
rendering it ‘‘.short,’’ or in other words, liable 
to fracture under sudden or prolonged strains, more 
readily than ordinary seasoned timber. Definite 
experiments in this direction are wanting, and 
such would be ofa highly interesting nature, if care- 
fully carriedout. Itis, however, an undoubted fact 
that many railway companies have abandoned creo-. 
sote for sleepers exposed to a heavy traffic, as the 
chairs cut their way more readily into the wood 
under the constant impact of passing trains than 
when it is merely seasoned in the usual manner; 
the timber being thereby more rapidly destroyed 
mechanically than ordinary timber would be by rot. 

In selecting or purchasing timber, the following 
points should meet with particular attention. All 
poles should be sound, hard grown, straight, and 
free from large or dead knots and other defects. 
These should contain the natural butt of the tree, 
and be free from evidences of decay at the core 
when felled. They should be of slow growth, as in 
such a case there will be a lesser proportion of sap 
wood, and consequently they will possess greater 
strength and a less lability to decay. The rapi- 
dity or otherwise of the growth is seen by the di- 
mensions of the ‘‘ annual rings,”’ and the propor- 
tion of sap and heart wood respectively is easily 
distinguished in a felled tree by the difference in 
colour and solidity. IPftimber is to undergo a pre- 
servative process, the amount of sap wood is not so 
material, as it will then affect the strength of the 
timber only, and not its durability. The diminished 
strength can be allowed for by increasing the di- 
mensions, 

The timber should be felledin winter say between 
the 1st day of November and the 28th February. 

If poles have to be treated with preservative 
compounds, they should not be floated to the works, 
or exposed to the liability of becoming saturated 
with water in transit, for this vitiates the success of 
the subsequent operations, unless much loss of time 
is incurred in thoroughly drying out the absorbed 
moisture. They should, on delivery, be cross- 
stacked, so as to admit of a free circulation of air 
around and through them, for at least three months 
before they are immersed in the tanks; and they 
should be thoroughly dry when this isdone. Poles 
in depot should, whenever possible, always be 
stacked at sucha height from the ground as to be 
beyond the reach of vegetation. Further, each tier 
should be separated from the next ones by layers 
of dry sound timber, techinially termed dunnage. 
This allows a free circulation of air, and prevents 
the accumulation of damp, the formation of fungus, 
and the setting in of circumstances favourable to 
decay. This point is not material with creosoted 
timber. . 

The dimensions of telegraph poles of course vary 
with the class of line to be erected. The average 
lengths to be used have been referred to already. 
The diameters depend entirely on the{number of 
wires to be carried. For one or two wires, poles 
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4 inches in diameter at the top will serve for three 
or four wires not less than five inches, and above 
that number six inches should be the minimum, @ 
few poles of larger dimensions than the minimum, 
in every class of work, should always be provided 
for use in special cases. The theoretical law: for 
obtaining the maximum strength, from a given 
quantity of timber, will be dealt with later, but in 
the meantime the following dimensions may be 
quoted as those frequently used. The poles are 
roughly divided into two classes, light and heavy, 
the former serving say for lines up to four wires, 
the latter for main lines :— 


Light Poles. Heavy Poles. 


Length. | ‘Diameter at |Diameterd ft.| Diameter at Diameter 5 ft- 
top _from butt. top. from butt. 

20 feet 4h 2 nn Le 

BG: 5 1% 5} 8e 

80 5 8 6 $3 

36 45 5} 94 63 10 

40 ,, 5+ 10 63 11 


(To be continued.) 


GRAMME’S MAGNETOELECTRIC 
MACHINES. 7 


By ALFRED NIAUDET-BREQUET. 
(Continued from page 186.) 


PECULIARITIES OF THE MACHINE. 


From what has been said regarding its principle, 
it may be easily understood how continuous cur- 
rents are supplied, and how their direction will 
change with the direction of rotation. 

The continuity of the current is manifestly owing 
to the circumstance that the movement of the 
machine is continuous; that the circuit is never 
broken, since the rubbers or brushes begin to 
touch one of the pieces R before abandoning’ the 
preceding one, and. because the flexible and mul- 
tiple nature of these brushes guarantees that they 
always touch a ‘‘ piece”? by some one of its parts. 

The strength of the current increases with the 
speed of rotation; experiments have proved that 
the electro-motive force is proportional to the 
speed. This has been several. times, completely: 
verified in England and France—notably by the 
inventor himself by means of a small steam-motor 
of extremely regular movement. . 

At first sight 1t would seem that the resistance. 
should remain constant; but it was soon noticed. 
that the strength is not proportional to the speed 
of an invariable circuit, whence one is led to con- 
clude that the resistance of che machine to the 
passage of the current is not constant. This im- 
portant fact was pointed out for the first time by 
Mr. Robert Sabine. The increment of resistance 
is, however, small; so small that it may be safely 
admitted that a machine which gives, with a speed 
of 100 turns in a minute, a current equal to 1 
Bunsen’s element of small size, gives a current 
equal to 2 Bunsen’s elements (of rather larger 
size) with 200 turns per minute; it will also give 
a current of 4 Bunsen’s elements (rather larger 
still) with a speed of 400 turns a minute, and so 
on. This augmentation of the electro-motive force 
cannot be indefinite: it tends to a limit. But, as: 
with speeds of 3,000 turns a minute the before 
mentioned proportionality still subsists, it may be 


September 1, 1975.] 


THE TELEGRAPHIO JOURNAL. 


197 


granted that the limit is far from. being attained, | a resistance to the circuit, and thus diminishes, in 


and answers to a speed almost impossible to realise 
in practice. 

Upon the whole, M. Gramme’s machine gives 
continuous currents similar to a. battery; currents 
constant, if the movement be uniform; currents 
variable at will between very extended limits 
according to the speed of the rotatory movement. 

To suit the purposes for which his machines are 
required, the inventor modifies them by winding 
upon the ring thin or thick wire, so as to produce 
either ‘‘intensity”’ or ‘‘ quantity’ effects. It appears 
indubitable that according to,thespeed of the ring the 
electro-motive force will be proportional to the num- 
’ ber of helices, or coils of wire; but interior resist- 
ance increases in the same proportion, and in most 
cases best results are obtained by using thick wires. 
However, where the exterior circuit‘is of great 
resistance, as in telegraphy, it is better to use 
machines haying thin wire. 


GRAMME MACHINES, WITHOUT PERMANENT 
MAGNETS. 


Those who have followed the progress of electro- 
magnetic motors for some fifteen years will remark 
that one of the chief improvements in the English 
machines consists in replacing the existing magnets 
of Pixii’s, Saxton’s, and Clarke’s machines, with 
much more powerful electro-magnets, themselves 
excited by the action of the machine. 

For small apparatus, M. Jamin’s recent discovery 
of the means of procuring magnets of anextraordi- 
nary power at a relatively low cost, considerably 
lessens the importance of the preceding combina- 
tion. Bui for industrial engines the use of electro 
instead of permanent magnets is rendered almost 
absolutely necessary. 

It ‘might be supposed that the magnetism in- 
duced in the electro-magnets would entail a con- 
siderable waste of electricityand force. M. Gramme 
- shows, however, that this difficulty may be turned 
to account. If an electro-magnet is placed in the 
circuit of a Gramme machine, the current given 
out in the first instance magnetises it, and after- 
wards maintains its magnetism. It cannot be 
doubted that the production of this magnetism in 
the first almost instantaneous period does 
respond to a certain waste of electricity and force ; 
but in the second period, what takes place? Re- 
flection and experiment demonstrate that there is 
still a waste of electricity, and therefore of me- 
chanieal power. But M. Gramme has thought, 
not without reason, that the magnetic equilibrium 
once obtained, its maintenance would not require 


'., an expenditure of work any more than work would 


_ be required to maintain the support of a weight at 
a level to which it had been raised. He concluded 
that almost all the waste took place simply in the 
current’s passage in the wire, and that it would be 
almost the sameif the wire, instead of being wound 
in coils upon iron cores, was merely extended in a 
straight line. 

He was thus induced to place the moveable ring, 
the exciting electro-magnet, and tho electrical 
receiving apparatus (whether electroplating bath, 
or electric lamp) in one circuit. Under these cir- 
cumstances it was useless to have two distinct 
rings—the one to excite the electro-magnets, the 
other to generate electricity for use: one ring only 
sufficed. b 

The wire wound round the electro-magnets adds 


an inevitable manner, the strength of the current ; 
but the shorter and thicker the wire the less is the 
strength of the current reduced: hence thick and 
short wire is used in all cases where practicable. 
For this reason he uses in some instances not wires 
but sheets of red copper as wide as the electro- 
magnet is long, and which are wound round upon 
themselves four or five times in spirals. We may 
therefore say that the force necessary to magnetise 
the exciting electro-magnets of these machines is 
almost nothing. | 

In order to obtain a high potential, a slight 
aiteration has been made in the ring or ‘‘ annular 
helix.” It has already been described as con- 
sisting of 60 coils or elements in electrical com- 
munication with radiating pieces from which the 
current is collected by rubbers. M. Gramme has 
adopted the plan of putting on the right hand side 
of the ring all the ingress ends of 30 alternate 
coils, and on the left hand side all the ingress ends 
of the remaining 30 coils, as may be seen from 
Figure 8. The total sum of the force produced is 
thus divided into two parts collected by separate 
brushes—one on either side. 

The advantages resulting from this arrangement 
are very great. It permits the battery to be joined 
up for either ‘‘intensity ” or ‘‘ quantity” purposes, 
so as to obtain very varied effects from: the same 
machine, and to accomplish this by means of a 
simple commutator action. There are reasons for 
believing that a ring and its collecting-rubbers 
behave better when the machine is thus divided, 
and that each of the two portions of the divided 
ring 1s in a better condition for work than is an 
ordinary single ring. The last word, as regards 
this question, has not however yet been given. 


INVERSE WoRK. 


Like all other magneto - electric machines, 
Gramme’s has for its chief function the conversion of 
mechanical force into electricity ; by the reconver- 
sion of electricity into a motive force it becomes an 
electro-maynetic machine. It has been found that 
by merely applying an electric source to the me- 
tallic brushes, the central ring immediately moyes. 

Having neither connection rod nor erank, &ce., 
this instrument is eminently successful in produc-~ 
ing work out of an electric curreut, as shown by 
the following results obtained out of a current 
from 2 to 10 Bunsen’s elements of 20 centimetres 
each, and one of Jamin’s magnets :— 


Number | Number | Force in 

of ofturnsof| Kilo- REMAKKS, 
Elements. | the Ring. | grammes. 

2 760 0°320 | Action irregular. 

3 810 1°020 » good, 

4 1,000 1:600 — 

4 900 1°800 — 

3) 1,100 2°500 — 

6 1,000 3'360 » irregular. 

rf 1,100 3°140 » good. 

8 1,160 5°000 mae 

8 900 4:807 a am ee 

‘ e chec alance 

9 1,500}, "O-116 ean great difficulty. 

10 1,700 5*520 | Action good- 

10 1,300 6°165 5, irregular. 
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A striking experiment consists in placing two 
small Gramme’s machines in the same circuit. If 
one.is set in motion it furnishes a current which 
which passes into the second, and sets it likewise 
in motion. If the first is stopped, and the move- 
ment instantly continued in the contrary direction, 
the second also suddenly stops and resumes an 
inverse movement. 

The following experiment is also not without 
interest. If the machine is turned and its current 

assed into a Planté’s secondary battery, the battery 

ecomes charged. On ceasing to turn and keep- 
ing the circuit entire, it will be found that the 
secondary current returns to the machine and 
causes the ring to turn in the same direction and 
for a similar period as before. 


TRANSFORMATION OF ‘* QUANTITY ” INTO 
‘‘ INTENSITY”? ELECTRICITY. 


Just as Ruhmkorff’s coils transform quantity 
electricity in the primary wire into.intensity elec- 
tricity induced in the secondary wires, so Monsr. 
Gramme has recently shown* that his machine 
will act in the same way. For this purpose he 
makes use of a ‘‘ double ring,’’ whose even coils 
are made of fine wire, and whose uneven coils are 
of coarse wire. This ring is placed between the 
poles of a magnet as in Fig. 4, 


Fic. 4. 


Let a battery current from two Bunsen’s ele- 
ments, be passed into the coarse wire, the ring 
begins to turn as already explained. Under this 
rotary influence, it will induce in the fine wire 
coils an ordinary ‘‘Gramme machine current; ”’ 
but this induced current will be of much greater 
‘intensity’ than the Bunsen current. The ratio 
between the two currents is found as 1 to 8; for 
the current from 2 of Bunsen’s elements induced 
another equal to 16 Bunsen’s elements, equivalent 
to about 30 of Daniell’s elements. Inversely we 
may obtain from a high intensity current one of 
quantity. 

In these transformations there are losses more 


* Comptes Rendus de P Academie des Sciences, 24th Novy., 1874. 
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or less great, which may lead us to paraphrase a— 
mechanical axiom—‘‘ What is gained in ‘‘ inten- 
sity’ is lost in quantity, and inversely. 


USE FOR SCIENTIFIC PURPOSES. 


Monsr. Mascart was the first to point out the 
possibility of using this machine as a measure of 
electro - motive forces. The proportionality of 
potential to the speed of rotation haying been 
verified between sufficiently extended limits (from 
1 to 10 Bunsen), we are able by the method of 
opposition to measure any electro-motive force 
whatever by the rotatory speed of the ring during 
moment of equilibrium. 

The speed may be reckoned by two methods— 
either by means of Deschien’s velocimeter, or by a 
chromoscopic diapason. The yelocimeter is an 
extremely convenient implement; it is simply 
necessary to affix it for ten or twelve seconds to 
the extremity of the axis to learn the number of 
revolutions made during that time. 

But it frequently happens that we are not able to 
maintain the speed rigorously constant for twenty 
seconds; it is then advisable to use the diapason in 
the following manner: A small even-surfaced 
cylinder, coated with candle smoke, is fastened to 
the axis of the ring; a diapason, vibrating 100 to 
the second, and bearing a small pen at the end of 
one of its branches, is then held in the hand. At 
the precise moment, when the galvanometer indi- 
cates the equality of the two electro-motive forces, 
the pen is applied to the cylinder, and a sinuous 
line is traced. The application of the pen need be 
for only a very short time; a half revolution of the 
ring, indicating some small fraction of a second, 
being all that is required. Time and space being 
known, the number of revolutions per second are 
at once obtained. 

The method of opposition theoretically so satis- 
fying is not always easy, and to measure an electro- 
motive force with any exactness, a thermo-electric 
pile—neither a convenient nor cheap instrument— 
should be used. The advantage of Gramme’s 
machine in this instance results from the fact that, 
unlike ordinary batteries, its electro-motive force 
may take all possible values from zero. As gene- 
rally known, it is very difficult to obtain a strictly 
constant battery current; but exciting Gramme’s 
machine by a regular speed induces a current of 
absolutely even strength. 


APPLICATION TO GALVANO-PLASTIC PURPOSES. 


The first machine of this description, made by 
Mons. Gramme in 1872, has worked eyer since to 
the entire satisfaction of the owners. It has re- 
quired no repairs; and the only expense of main- 
tenance is that of the oil necessary to lubricate it. 
These machines were made till the commencement 
of 1873: and the earlier form weighed 750 
kilogrammes, everything included, containing 
four electro magnet bars, and two coils. The 
weight of the copper used in their construction was 
175 kilogrammes. Their dimensions were 1°30 m. 
high, and 0°80 m. greatest width. They deposited 
600 grammes of silver per hour, requiring for this 
purpose a force of 75 kilogrammetres (exactly one 
horse-power). 

Since then, calculations and experiments have 
led to the invention of a new and far superior type, 
as represented by Fig. 6. 

It will be observed that it contains but one ring 
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instead of two, and but two bar magnets instead 
offour. Particulars areas follows :— 
Total weight e 
Weight of copper 
Dimensions :— 


117:50 kilogrammes. 
47°00 , 


Height ., 0°60 metres. 
PeOb a e eh ) SOGOU TD's, 
f grammes of 
Deposits ee 600. of silver 
per hour. 


Motive force = ) 
quired to work 


4 50 kilogrammetres. 
1U.. 


iil) = ei 


exciting coil in placing the electro-magnet in the’ 
circuit of the current; and by a better arrange- 
ment of the copper fittings. The fittings of the 
electro-magnets, for instance, were at one time 
made with round wire, but are now formed of a. 
single band of thin copper, the width of half an. 
electro-magnet bar, so that in reality the two 
magnets are covered with four bands of copper. 
The ring or coil is furnished with very thick and! 
flattish wire, offering such sufficient rigidity to 
sustain the centrifugal force of 500 turns a minute: 
rotary speed. The framework is of great stability, 
and the minor portions inall respects improved. 


a = 


| 


ent 


STM OT Lg 
—— ary 
Hera =P 


Fia. 6. 


This, compared with those previously described, 
possesses the following advantges :— 


1.—Occupies less than half the space. 

2.—Total weight reduced by more than 
three quarters. 

3.—Weight of copper reduced by more 
than three quarters. 

4.—30% of motive force economised. 


Improvements that are obtained by discarding the ' current was immediately set up 


The armatures are solidly fixed to the magnets, 
and embrace almost the entire circumference of 
the coil. 

The arrangement whereby the magnet is placed 
in the circuit gave rise to an injurious phenomenon 
of change of pole; for whilst the machines con-_ 
tinued in action with circuits closed through 
metallic baths, the poles remained constant; but, 
the moment a stoppage took pines a secondary 

y the bath, which, 
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traversing the electro-magnet wires gave them a 
‘contrary magnetism: hence, on recommencing 
rotation @n “inverse. work was performed. In the 
case cf ‘silver-plating, for example, if a strap fell, 
_ ‘was replaced, and work recommenced, the objects 
‘in the bath would be un-silvered. \'To obviate this 
_ Imconvenience, on the machine slackening the cur- 
rent 1s cut off automatically. When, after a stop- 
page, work is to be continued, all that is required 
is to close the circuit by bringing a small metallic 
plate (called a *‘ cwrrent-breaker’’) into contact 
with the electro-magnets. . 
This ‘‘current-breaker’? is a small moveable 
counterpoise piece that unites the metallic brushes 
to the electric-magnets. Whilst these latter ‘are 
magnetised, the current-breaker remains in ¢on- 
tact; but, the moment the machine; by slackened 
speed, reduces the attractive power of the electro- 
magnet, the counterpoise balances ‘away so-as to, 
break connection between the annular coil and the 
electro-magnets. No secondary eurrent-can-form, 


and therefore the poles remain continuously the 
same. | . 


(To be continued.) 


Wotes, 


Mr. F. J. SctdAMor»E, O:B.4 awhose svebtirement 
-was recently alluded to, has now éeased I:is duties, 
‘and shortly leaves for the East. A handsome testi- 
-monial—a purse of 400 guimeas—w as. presented to 
him by his brother officers... His vacancy as secre- 

tary to the Post Office wall not be filled up. 


Mr. F. E. Baines, well known to all telegra- 
phists, Mr. Scudamore’s. chief assistant, has, been 
appointed ‘‘ Surveyor - General for .Telegraphs,”’ 
Mr. C. H. B. Patey suceseds Mr. Baines as principal 
clerk of the telegraph branch. ees 


The cable between Dartmouth and Guernsey. has 
been repaired, and communication with the Chan- 
nel Islands is now restored.: It was found neces- 
sary to use a large amount of entirely new cable. | 


‘A new cable is now being manufactured» at Sil- 


vertown for the Isle of Man, and it is expected 


communication will be re-opened in the early part 
of this month. The original cable, which was laid 
in 1859, was found so deteriorated that a complete 
renewal was necessary. 


The manufacture of the New Zealand cable has 
been commenced at the works of the Telegraph 
’ Construction Company. 


«The India Rubber, Gutta Percha, and Telegraph 

Works Company (Limited) have received the fol- 
- lowing telegram to-day: ‘‘ Silver, London—Aug: 
-11., Arica-Iquique section successfully completed. 
- All well.—Gray, Iquique.”? This section is about 
~ 200 miles long, and the total length of cable laid 
* on the coast of Peru is about 860 miles. 


- At the meeting to-day of the Mediterranean Hix- 


tension Telegraph Company (Limited), the report 
was adopted, and a dividend at the rate of 3 per 
cent. per annum was declared, as well as the half- 
yearly dividend, on the 8 per cent. preference stock, 
and £500 was carried to the reserve fund, making 
it £7,848. 


A letter from San Francisco to the, New York 
Hlerald of the 11th inst. says:—‘‘ About one year 
ago a number of leading capitalists of this coast 
conceived the idea of forming a joint-stock com- 
pany for the purpose of constructing telegraph 
lines between this city and New York and all the 
principal cities throughout the United States and 
Canada. »The project; was discussed from time to 
time; batjno .directyaction was taken until about 
two months -since,, when a company was formed 
and duly incorporated under the laws of the State 
forthe purpose above stated, with a capital stock 
of) 25,000,000, dollars, divided into 25,000 shares. 
The .amount,.of stock now actually subscribed is: 


'}.7,500,000 dollars, of which amount 75,000 dollars: 


has been paidup,. The principal promoters of this 


- enterprise are-A. A. Cohen, ©. W.Kellogsz, Michael 
) Reese, JR. Keene. £. D. Atherton, Mr. Sharm,. 
| Mr. Burling, These.represent an aggregate capi- 
‘tal of 25,000,000. dsvars to 30,000,000 dollars.. 


They are among. the most prominent men on the 
coast,.and,noted men of energy and enterprize and! 
business capacity... They propose commencing to: 
build from Ogden Mast, and will probably buy the: 
right to use existing line to that point. They say 
they do. not.intend doing any business until they 
haye completed.the line to New York, continuing: 
with Philadelphia,.Washington, Boston, and other’ 
ofthe principal cities—in all about 5,000 miles of: 
telegraph lines.. They will extend lines throughout: 
the. United States and territories and Canada. The: 
estimated length of the company’s lines to be com-- 
pleted is 75,000 miles.),.The work is to be com- 
menced at once. It is:the intention of the com-- 
pany to, have the line to. new York completed and. 
in working order by: next spring. They have: 
already made..a proposition to parties in New 
York to open a.construction office there for build-: 
ing the line on: that side, and also have advertised. 
for proposals to furnish 30,000 poles of the requi-: 
site size. There will doubtless be many objections: 
thrown in the way of this enterprise by the com- 
pany now in operation; but the promoters of the 
scheme understand that, and are prepared -with: 
rates for commercial business as follows :—Ten 
words from New York to Philadelphia, 10 cents ;; 
New York to Chicago, 50 cents. These are special] 
points. The general rates will be as follows:— 
Within 250 miles, 25 cents; 250 to 500 miles, 50 
cents; 500 to 1,000 miles, 75 cents; oyer 1,000 
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miles, one dollar. In addition to thisthe company’ |. franklin says that electric charge is destroyed— 


by reason of certain arrangements they expect to 
make, but which they are not prepared to make 
public, will establish a system of second-class rates 
at the following tariff :—Within 250 miles, 10 cents; 
within 500 miles, 15 cents; within 1,000 miles, 40 
cents. The principal promoters of the enterprise 
say they haye not started this company for the 
purpose of interfering with the. business of any 
other line, but asa business speculation, from which 
they ultimately expect to receive a fair return. 
They lock on it as a business as necessary as 
cheap postage, and expect, from the great business, 
they will receive benefit as stockholders as well as 
business men.” 


Correspondence, 


————= 


oa oars Edinbro’, August 11, 1875. 
To the Editor of the TELEGRAPHIC JOURNAL. 
-Sir,—At page 150 of your journal it is stated that 
Mr. De Sauty commenced duplex experiments in Gib- 

raltar in March, 1872. 

- Could you kindly inform me if this should not be 
1873? Yours, &., — 

A, Epzn. 


one 


Norz.—Your Correspondent had the misfortune, at 
the close of 1872, to propose and experiment on the 
Bridge method of duplexing (in ignorance of Mr. Stearn’s 
prior invention). It would therefore be interesting to 
know, if even in Gibraltar, it was being tried eight 
months prior to my own experiments, although the 
latter were by double currents, and with automatic 
transmitters at high speeds. A. E. 

[It should have been 1873.—Ep. 7. J.] 


GATHERINGS FROM THE EDITOR'S 
NOTE BOOK. 


In one .of his dialogues, cailed ‘‘Ion,” Plato 
asserts the power which enabled the poet of that 
name to win a prize for recitation at a, public 
festival to be ‘‘inspiration—a magnetic influence, 
passing like an electric current from the loadstone 
of divine essence into the soul of the poet, and 
from thence into the souls of his hearers.”’ Plato 
could know nothing of an electric current, but he 
had the idea of the transmission of an influence 
from one point to another, which is best trans- 
lated by that term. 


»Terquem proposes the following experiments to 
Stale that electric charge remains on the surface of 

odies :—He takes a birdcage and suspends it from 
the prime conductor. He places inside a gold leaf 
electroscope, pieces of tinsel, feathers, pith balls, 
—nothing stirs. He suspends inside and out 
bundles of threads—those inside are unaffected, 
those outside are affected. Bands of paper outside 
are excited, ones inside are not affected. He 
also introduces a bird which is quite indifferent. 


Ist. By gradually sifting fine sand on the 
electrified body. 

2nd. By breathing on it. 

3rd. By making a smoke about it from burn- 
ing wood. 

4th. By candlelight suddenly—the light of the 
sun does not dissipate it. 

5th. A bright coal and red-hot iron. 


Smoke from dry resin dropped on hot iron is at- 
tracted by both bodies. 


Franklin imagined electricity to be an element 
of glass—remove electricity and glass would lose 
its virtues and properties ! 


The earth and atmosphere play an important 
part in all electrical phenomena. If air were not 
an insulator, electric phenomena would be un- 
known. Its insulating power varies with its hy- 
grometric state. ; 


According to Ferguson—‘‘ Green glass, which 
contains no lead, is better adapted for the con- 
struction of electric apparatus than flint glass, and 
does not attract moisture to the same extent,” but 
Sir W. Thomson says the very reverse. 


a] 


Loss of charge in air arises from particles of dust 
floating about and carrying away electricity by con- 
vection, butaccording to Gavarret—‘‘ Air, even per- 
fectly dry, carries away from electrified bodies a 
portion of the charge accumulated upon their surface. 
The gaseous layers which immediately envelope an 
electrified body are themselves electrified at their 
expense by contact. Consequently, they are charged 
with fluid, they are repelled and yield to new 
layers, which in their turn borrow from this body 
a new dose of electricity which they carry away 
with them. This inevitable and incessant loss . 
produces a progressive diminution of. electric 
charges, the rapidity of which grows from rest 
with the hygrometric state of the atmosphere.”’ 
The above explanation is, however, not in accord- - 
ance with present ideas. 


Faraday showed the polarity of electrified ma- - 
terials by a glass trough filled with oil of turpentine, 
and. inserting in it small fragments of white silk. 
When discharges passed the fragments formed a 
connected chain, which ceased with the discharges.. 
Matteucci used various powders which always’ 
formed a linear series. 


In a properly constructed electrometer no ex- 
ternal influence should exercise any effect upon the 
moveable conductors. In present instruments the 
inner surface of glass is liable to become electrified, 
and does so. Taraday showed that this could be 
obyiated by coating the interior of the glass case 
with a fine network of tinfoil. A cage of fine wire 
inside the glass shade will have the same effect. 
An electrometer is an instrument for measuring, by 
means of the motions of a moveable conductor, the 
difference of potentials of two conducting systems 


| insulated from one another, 
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PNEUMATIC TELEGRAPHS FOR LONG 
DISTANCES. 
Paper read at the meeting of the Society of Civil 
Engineers of Paris, on the 4th June, 1875. 


By M, A. CRESPIN, 
(Continued from page 192.) 


In examining arrangements of this nature, one 
is astonished at the small diameter of the tubes 
generally adopted; thus, in the great English 
system at St. Martin’s-le-grand, the diameter of 
the tubes is almost exclusively 2} inches. Two 
lines only, the traffic of which is exceptional, and 
upon which up and down arrangements have been 
adopted, have been made 3 inches in diameter. 
The expenditure of air in these tubes is double 
that in the others, and consequently the English 
engineers have restricted their use as much as 
possible. 

What is the reason for a size which at first sight 
appears so small? The answer will be found in 
examining the conditions under which the line 
itself is established. 

A telegraphic message or a pneumatic letter is 
always very limited in its size and weight, the 
amount of matter daily sent through pneumatic 
tubes by a population of one or two millions of 
inhabitants is represented by a bulk and weight 
far from great, and when the comparatively rapid 
speed with which this matter is passed through 
the tube is taken into consideration, it is easy to 
see that itis not at all necessary, in a successful 
system, for them to be of large dimensions. 

Let us make a comparison between the tubes 
under consideration and other mains or tubes car- 
ried underneath the soil inlarge citiesfor distributing 
gas ard water, the latter of which, in well supplied 
towns is furnished to the inhabitants at the rate 
of about 100 litres per head per day. To afford 
this, supply mains of about a metre in diameter 
are employed on the chief routes, and of a smaller 
diameter on the others; the speed of circulation is 
at most one metre per second. In the case of the 
matter conveyed in the pneumatic tubes the 
amount certainly does not exceed 1 gramme for 
each inhabitant, or one thousand times less, and 
the speed in the pneumatic tubes is at least ten 
times as great; with a section of one millionth, 
we shall then have made the conditions nearly 
equal. 

If we apply these figures to Paris we find a mean 
circulation of 10,000 messages per day of 5 grammes 
each, making a total weight of 50 kilogrammes: 
these messages distributed into boxes, for passage 
through the tubes, at the rate of 25 per box, would 
require 400 boxes or 40 boxes per hour, which 
could easily be forwarded in four trains despatched 
at intervals of a quarter of an hour. It is clear 
that trains might be sent at much more frequent 
intervals provided, of course, that sufficient power 
were employed to produce the compressed air and 
vacuum which would be required. 

The tubes employed in Paris have a diameter of 
0:065 metres, and would certainly suffice for a 
traffic of 50,000 messages per day, if the need for 
for carrying so large a number of messages arose. 

In the present state of the question it seems 
evident that, even taking into account a postal 
service already well deyeloped, the diameter of a 
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pneumatic tube should never exceed one-tenth of 
a metre; under these conditions the limit of re- 
munerative cost has been reached, beyond this 
limit the cost becomes greater than that of a rail- 
way. If such a tube is worked by engines of 
sufficient power, if can transmit as many as 100 
boxes perhonr, representing nearly 100 kilogrammes 
weight of messages, which, divided into letters of 20 
grammes each, would equal 5,000 of such letters 
per hour. 

It is evident that a traffic of this kind would be 
far in excess of the amount of work possible at the 
present time. 

We have just seen by what has been previously 
stated on the subjects of pressure and diameter, 
that these two elements in the establishment and 
working of a pneumatic tube, cannot, practically, 
be extended beyond certain limits; we now 
proceed _to examine the influence of the length 
itself. We again revert to the fact that all the 
advantages of a pneumatic telegraph consist in its 
compensating, by its capacity, for its relative slow- 
ness as compared with electricity. It is necessary 
therefore, if we wish to go far, to go at a high speed ; 
we have just seen within what limits we can avail 
ourselves of increased pressure and diameter, and 
the result of our examination is, that a solution of 
the problem must be sought in some other direction. 

The first investigations of the subject date from 
1857 ; they were made by Mr. Latimer Clark, who 
brought forward the question of the necessity for 
a mechanical arrangement to allow of the working 
of lines of comparatively great length. A kind of 
opening was arranged which was closed by means of 
special mechanism at the moment a train passed, 
when the train was being impelled by compressed air, 
and was opened upon the passage of a train in the 
opposite direction, drawn inwards by the vacuum. 

The advantages of a plan of this’ kind were 
indisputable, and we find.1n the journal Engineer- 
ing of the year 1869 the description of an apparatus 
proposed by Mr. Sabine, which affords a satis- 
factory solution of the problem. 

Mr. Sabine has taken the case of line similar to 
one of the principal lines radiating from the Post- 
office in London, and constituting a line of com- 
munication with a point more or le3s distant by 
means of trains alternately driven forward by 
pressure of air, and afterwards drawn back again 
by a vacuum applied at the end of the tube termi- 
nating in the central station. 

His arrangement consists of a valve acted upon 
through a hinged rod by a sort of diaphragm of 
leather or india-rubber, the latter being influenced 
through a special tube by the vacuum or pressure 
at the central station. ‘his diaphragm opens the 
valve, and when sending by pressure the air, by 
escaping through the opening, allows the train to 
traverse the first section as if the line consisted 
merely of the length between the starting point 
and the valve. The moment the train passes the 
opening, 14 detaches the valve from the rod which 
connects it with the diaphragm, by the action of a 
spring; the valve then closes, and the train paases 
through the second section with the speed proper 
to a line haying the length of the two first sections, 
and so on. 

If the central station draws a train from the ex- 
treme end, the apparatus acts in the following 
manner: by means of the vacuum actuating the 
diaphragms through the special tube, all the yalyes 
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are closed, the line can then be exhausted of air in 
front of the train which, as it passes the valves, 
acts upon the bolts, and thus disconnects them, so 
as to allow the air to enter behind the train at the 
end of each section; the same advantage is thus 
obtained as when sending by pressure. 

The table given below shows the advantage 
gained by employing this apparatus; a line of ten 
sections is taken for example. 


Total time of transit. 


No. of Time of transit —- -“~- -— Percentage 

Section. in each section. aot Without Valve. 0! gain. 
1 1 1 1 
DRE Qe 1-4 2441 2/2 2:82 17 
3° A/3 1°73 4:14 8,/3 519 25-4 
4 v/4 2:00 614 4n/4 8:00 30:3 
5 5 2:24 8:38 5a/5 11:20 33:7 
6 p/6 2°45 10°88 6/6 14°70 35°7 
7  pfT 2°65 13°48 «7,/7. 18°55 37°6 
8 ,~/8 2°83-16°31 8,/8 22°64 38°8 
9 j/9 8:00 19°3L 9,/9 27:00 39°8 
10 4/10 3:16 22:47 10,/10.31:60 40°6 


From this table it is seen that the percentage of 
galn goes on increasing as the line becomes longer; 
the gain which is 17 per cent. for a line of two 
sections, with only one apparatus in the middle, 


increases to 40 per cent. upon a line of ten sections ; 


provided with nine of the apparatus distributed 
throughout its length. 

Lhe remedy is, however, fur from being a radical 
one, tor, if it allows pneumatic lines tobe exteuded 
in length, it limits this extension, and the same 
table which shows the advantage of the apparatus, 
shows also very clearly the limit of the same ex- 
tension; for we see that even with the proposed 
improyements it takes 3°16 times the time to tra- 
verse the tenth section that is necessary to pass 
through the first, and that averaging the gain over 
the whole length, the mean time occupied is repre- 
sented by 22°47 instead of 10, which would be the 
figure were all the sections traversed.at the same 
speed as the first. The mean speed after the tenth 
section has been passed is less than one half; the 
jan occupied is nearly three times what it ought 

o be. 

The solution of the problem of a line of un- 
limited length with a constant speed required a 
more complete apparatus, and it is this apparatus, to 
which I have given the name of relay, that I am 
about to describe. Its object is to perform in the 
most complete and exact manner the operations 
which would be carried out by an attendant who, 
under conditions about to be described, would have 
to act in the following manner. 

The pneumatic line of extended length has been, 
as in the case of lines established within the limits 
of cities, divided into sections of about one thou- 
sand metres in length; each of these sections is 
furnished at its commencement with reservoirs in 
which is stored up the compressed air, having the 
pressure and volume necessary for performing the 
service of the section. The case is exactly the 
same as that of an intermediate station in a city, 
provided with means for compressing air; the two 
lines up and down are arrranged in a straight line, 
end to end, in such a way that a train received on 
the up line can pass without impediment into the 


down line; the attendant, whose presence we as- 
sume, would await the arrival by the up line of a 
train which was being sent to him, allowing the 
air to escape freely at the end of the section. Af 
the moment when the train passes from the up 
line into the down line he closes the former behind 
the train, and opening a cock communicating with 
his own reservoir of compressed air, by this means 
drives the train forward along the next section; 
he keeps the covk open whilst the train is passing 
to the next station, and closes it when informed of 
its arrival at the latter point by the attendant there 
in waiting. 

Such are the varions operations which must be 
performed automatically by the relay ; the first ap- 
paratus used and giving certain results was tried 
in the month of May, 1873. The trials were made 
in Paris, upon the direct line from the Central Sta- 
tion to the Bourse; and in London, in the engine- 
room at Telegraph-street. 

At Paris the apparatus was placed under a cast- 
iron plate, and was connected by special pipes with 
the reservoirs of compressed air in the station at 
the Théatre Frangais. 

This apparatus fulfilled exactly all the operations 
above described as having to be performed by the 
attendant supposed to be placed at the intermediate 
station. ‘The escape of the air took place in front 
of the relay, where a portion of the tube was perfo- 
rated on all sides so as to give a passage to the air 
equal to twice the section of the tube. The closing 
of the line behind the train, and the opening of 
communication with the compressed air reservoirs 
were governed by a kind of trigger, acted upon by 
the train directly it had passed through the relay. 
The duration of the blowing was determined by a 
piston rising in a cylinder through the effect of 
the internal pressure; the rising of this piston 
was regulated by the counter-pressure in such a 
way that the blowing continued somewhat longer 
than the time necessary. The moment a train 
arrived at its destination or entered a further sec- 
tion the pressure being destroyed in the line the 
weight of the regulating piston caused it to fall and 
remain in position to await the arrival of another 
train. 

The success of this apparatus was complete; it 
enabled a certain number of trains to be passed to 
and fro between the Central Station and the Bourse 
with a saying of more than half the time. The 
return journey was equally rapid, for the trains 
were Sent by pressure as far as the relay, the escape 
of air taking place through the perforated part of 
the tube; the rest of the journey was accomplished 
by means of vacuum from the Central Station. 

The objection made to this apparatus is its deli- 
cacy ; it contains within it a piece easily broken, 
this piece is the valve employed to close the line; 
if a foreign body hinders, even partially, its action 
the relay becomes nothing but an obstacle prevent- 
ing, in the most absolute manner, the passage of the 
trains. 

To remedy this objection it became necessary to 
do away with this valve which, after the descrip- 
tion which has been just given, would seem to be 
the essential feature of the apparatus, since it is 
that which separates the outlet from the inlet. It 
could only be removed by suppressing the outlet, 
and to enable the latter to be dispensed with, the 
counter--pressure must be taken away. 
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It is this chain of observation which has guided 
me to the formation of the plan which I now pro- 
ceed to set forth, and which completely solves the 
problem. ‘The line is double acting; by means of 
special apparatus which are also relays, it is kept 
constantly exhausted of air, and there is conse- 
quently no longer any counter-pressure nor are 
there any valves in the pressure relays. 

By the side of the line, which we may assume to 
be of unlimited length, are laid two secondary tubes 
connecting the reservoirs of vacuum and com- 
pressed air for the supply of the relays, which are 
placed in convenient positions along the course of 
the line. These relays are of two kinds, those 
destined to exhaust the line of air are placed five 
kilometres apart where it is intended that trains 
shall be seat along the line atintervals of a quarter 
of an hour.. The reason for their being placed at 
this distance apart is, that a rather less space of 
time is needed for exhausting five kilometres, and 
there is, therefore, no advautage gained by placing 
them nearer together. They are of a very simple 
form, a piston rising in a cylinder carries with it a 
valve closing the line, and a slide opens the com- 
munication with the vacuum reservoirs; the piston 
is raised in the cylinder on the passage of a train, 
by the counter-pressure which follows the moving 
power, it closes the line behind it, and at once starts 
the exhaustion of the section of line which has just 
been traversed by the train. ‘he valve of this relay 
has none of the objections attaching to that of the 
former relay, seeing that it opens of itself after the 
exhaustion of the section appertaining to the 
vacuum relay has been completed, an operation 
which is generally accomplished in half the time 
prescribed for the interval between the passage of 
two trains. Moreover, as these relays are placed 
every five kilometers, and at least one half of them 
are in places provided for compressing and exhaust- 
ing the air, theyare under the eyesof theattendants. 
The pressure relays placed one kilometer apart be- 
come simple blowers, opening on the passage of a 
train, and blowing all the time the train is trayers- 
ing the section ; they merely consist of a piston 
pushing a counter-weight acting upon a slide, which 
is the pressure slide, and the regulating piston 
which stops the admission of air after the blowing 
has lasted the proper time; the compressed air 
enters the line by a kind of grating which uncovers 
openings having twice the sections of the line, and 
the blowing is governed by the train itself which, 
acting upon a trigger, lets fall a counter-weight 
placed upon the piston working the slide. The 
blowing is instantaueous; it is stopped by the ac- 
tion of the regulating piston which closes the com- 
munication leading to the line, and shuts up the 
compressed air in a small chamber between the 
point where the communication is thus closed and 
the slide. The effect of this compressed air at the 
moment when the pressure is lost in the line, that 
is to say, at the moment when the train has passed 
through the section, is to raise the piston acting 
upon the slide, and to restore everything into posi- 
tion for the arrival of another train. T..is apparatus, 
which is the main feature of the new system, is ex- 
tremely simple, and does not require personal super- 
vision in its working. It is accompanied by a 
reservoir of compressed air of sufficient capacity for 
the section. 

I need not here discuss in detail the means by 


which the compressed air and vacuum are to be 
brought to the reservoirs serving the relays. Any 
of the methods usually employed for this class of 
work can be made use of, but the mast economical 
process would, of course, be selected. In a popu- 
lous country the engine stations might be nume- 
rous, and the power employed small.” In thinly 
inhabited countries they might be 2) or 25 kilo- 
metres apart, and the power would then haye to be 
greater. | ae 
(To be continued.) . 


Tue First Ipra or THE Treecrapuic Diat,—In a 
work written by Father John Laurechon, a Jesuit, 
printed in 1624, at Pont-d-Housson, under: the title of 
“Récréation Mathématique composée de plusieurs 
problémes plaisants et facéfieux,’’ there is to be found a 
curicus passage, well deserving to be quoted :—“ It is 
stated, that by means of a magnet, or any stone of the 
kind of loadstones, absent persons could communicate 
with each other; for example, Claudius being in Paris, 
and John in Rome, if each hada needle’ rubbed with 
some stone having the power, as one needle should move 
in Paris the other could move corre-pondingly at Rome; 
Claudius and John could have similar alphabets, and 
having arranged to communicate at a fixed time every 
day, when the needle had run three times and a-half 
round the dial, this would be the signal that Claudius 
wished to spesk to John and to no other. And supposing 
that Claudius wants to tell John that ‘the King is at 
Paris,’ he would move the needle to the letters ¢, h, e, and 
so on. The needle of John agreeing with that of Claudius 
would, of course, move and stop at the same letters, and by 
such means they could easily understand and correspond 
with each other. Thisisa fine invention, butI donot believe 
there isin the world a loadstone having such a power, 
and besides it would not be expedient, as then treason 
would be too frequent and too'secret.” Father Laurechon 
used to write under the assumed name of H. Van Etten. 
Annexed to the passage quoted, there is a ‘diagram of a 
dial, with the 24 letters, having the needle fixed at the 
letter A, A similar allusion is to be found in the 
Dialogues of Galileo. b Attia? 


Tue TerzcrapH in New Yorx.—The business of — 
private telegraphing has reached to a wonderful extent 
in New York. The Western Union Company has 86 
offices in the city, 70 miles of lines of telegraph poles, 
and 1,197 miles of wire. The Franklin Telegraph 
Company has 20 miles of poles, with 150 miles of wire; 
and the Atlantic and Pacific Company has 12 miles of 
poles, with 90 miles of wire. ‘There are besides the Gold 
and Stock Telegraph Company and the Manhattan 
Quotation Company, which have together about 200 
miles of single wires, besides a number of cable wires 
containing 11 wires bound together. These are 
suplemented by the wires of the Produce and Cotton 
lixchange Telegraph, Kicrnan’s “All News Télegraph,” 
and several hundred of private lines belonging to 
merchants, brokers, bankers, steamship agents editors, 
&c. Even the lawyers now have private telegraph 
wires, so that without leaving their chambers they learn 
what is going on at the courts.—Lwening Standard. 


ao Correspondents, ' ; 


*,* Duly authenticated contributions, theoretical and practical,on 
every subject identified with the interests of which “ Tur 
TELEGRAPHIC JOURNAL”? is the organ, will always command 
attention. Anonymous correspondence will be wholly disre- 
garded. Literary communications and books for review 
should be addressed to the Ep1ror ; business communications 
to the Pus.isHERs, 10, Paternoster Row, E.C. 
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THE TELEGRAPHIC JOURNAL: 
Vou. ITI.—No. 63. 


THE INTERNATIONAL TELEGRAPHIC 
CONFERENCE OF ST. PETERSBURG. 


THE telegraphic relations of the United Kingdom 
with the Continent are carried on under the pro- 
visions of a Oonvention concluded originally at 
Paris in 1865 between many of the principal States 
of Europe; adhered to afterwards by other States, 
by British India and Persia, and subsequently 
revised in 1868 at Vienna, and in 1870-71 at Rome. 
After the transfer of the telegraphs to the Govern- 
tment in 1870, the British Postal Telegraph Depart- 
ment decided to adhere to the International Con- 
veution, and was represented at Rome by Mr. 
Alan Chambre—who also, jointly with Mr. H. OC. 
Fischer, represented the Department recently at 
St. Petersburg. 


One of the chief objects of the International 
Telegraphic Conference of St. Petersburg was to 
consider a new codification of the Convention and 
Detailed Regulations which, by a decision arrived 
at at Rome, had been undertaken by the Bureau 
International at Berne. This work—admirably 
performed by the latter—resulted in a reduction of 
the Convention from 65 articles to 21, and this was 
achieved by transferring to the detailed regulations 
many provisions that previously formed articles of 
the Convention. The latter being considered to 
settle fixed principles and to be made once forall 
and unchangeable at the periodical Conferences, 
the wisdom of placing all questions and matters 
which cau more properly be settled by regulations, 
will be apparent. The Detailed Regulations can, of 
course, be altered as experience and circumstances 
may, from time to time, show to be necessary or 
desirable. 

To meet the views of several Delegates, the new 
Convention provides that periodical Conferences 
shall in future not be held successively in the 
capital of each of the contracting States as formerly 
arranged, but that each Conference shall settle the 
place and date for the next reunion. 


The Conference held its sittings at the Ministry 
of the Interior. The countries represented at the 
opening sitting—which took place on the 1st June 
—were Great Britain. Austria, Hungary, Belgium, 
Denmark, Egypt, France, Germany, Greece, Italy, 
Japan, Norway, The Netherlands, Portugal, Russia, 
Sweden, Switzerland, and Turkey; and, subse- 
quently, the Persian Government named a repre- 
sentative, and the Chargé d’Affaires of the United 
States attended the debates on behalf of his 
Government but took no part in the discussions, 
as the United States have not joined the Conyen- 
tion. ‘The leading Cable Companies were also 
represented. His Excellency the Minister of the 
Interior, M. de Timatcheff, opened the Conference 
in a speech of welcome, and sketched out the pro- 
gramme of the labors about to be undertaken, with 
a view to building upon the experience of the past 
a more perfect and complete Conyention regulating 
the International Code of Telegraphy. After a 
‘guitable reply made by the President of the last 
preceding Conference—that of Rome—the President- 


Elect of the St. Petersburg Conference, the 
Director-General of Telegraphs de Liiders, addressed 
the Delegates, and proceeded to name the staff for 
the Bureau of the Presidency. 

The second meeting—and the first for practical 
business—was held on the following day, and after- 
wards the Conference met three days a week; 
leaving the other three working days free for the 
Commissions. Thelatter—No. | for questionsrelating 
to tariffs, and No. 2 for questions relating to rules 
and regulations—were very fully occupied in sifting 
the various propositions before their discussion in 
general Conference, and in this manner many 
propositions were withdrawn, modified, or amalga- 
mated with rival proposals, and a large amount of 
valuable time was saved. This mode of procedure 
was much facilitated by the arrangement adopted 
under which both Commissions sat at varying 
hours, and the members of each were thus enabled 
to attend the sittings of the other Commission; but 
as Sub-Commissions had, later on, to be appointed, 
and the same principle was adopted, the effect was, 
practically, to make the work on these off days 
press very heavily upon the delegates. Any other 
arrangement would, however, have prolonged the 
Conference much beyond the time actually occupied 
—nearly eight weeks. | 

The New Convention remains to be ratified by 
the respective governments after consideration and 
signature by their respective Diplomatic Agents at 
St. Petersburg. The Delegates, on this occasion, 
signed the Detailed Regulations, but not the Con- 
vention as remodelled. 

The printed Procés-Verbaux of the Conference, to 
a perusal of which we are indebted for our informa- 
tion, enable us to give the following outline of the 
leading questions discussed. 

To suit the national prejudice and habits it was 
agreed, at the request of Great Britain, that each 
State may limit the hours of service on Sunday at 
offices which are not open permanently day and 
night. 

The system in yogue in this country of allowing 
an abbreviated or code address for telegrams, upon 
the payment. by the addressee of an annual fee, 
will be adopted, and the signature of the sender 
will no longer be compulsory. 

All indications, such as ‘‘ reply paid,” &c., must 
in future be written by the sender in French; in 
the language of the country in which the telegram 
is to be delivered; or they may be given by letters 
adopted for the International Service, such as 
{SB.Bs&e. 

The address, except the name, must also be given 
in French, or the language of the country to which 
the telegram is addressed. 

The length of a telegram, except in_ the case of 
extra European traffic, will be maintained at 
twenty words, increasing by series of ten words as 
heretofore. A vigorous effort was made by Great 
Britain to obtain that a first decision of the Con- 
ference to adopt a gradation by series of jive words 
should be maintained, but we regret to say without 
success. For Extra-European telegrams, the rate 
will be by word throughout the whole distance, 
but it will remain for the Administrations interested 
to declare for a simple word as in the case of 
Anglo-American messages, or for a word tariff 
with a minimum of ten words. ee: 

The maximum length of a word will be limited 
to fifteen characters of the Morse Alphabet, and 
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any word used in a telegram containing more than 
this number will be charged extra in proportion to 
the excess. In the case of Extra-Muropean 
messages the same regulations will be made to 
apply, but with a limitation of ten characters. 

In messages containing secret language (so- 
called), groups of ciphers or letters will be counted 
and charged for, group by group, in the same way 
as ordinary numbers written in cipher; that is to 
say, at the rate of one word for every five ciphers, 
any fraction over being counted as one word. 

Three new classes of messages were introduced, 
and gave rise to prolonged and serious debates. 
Great Britain in common with Austro-Hungary in 
one case, with Italy in the second, and with 
Switzerland in the third case, declared that she was 
not prepared, for the present at all events, to adopt 
either one or the other, and in consequence of the 
formal opposition of several States in regard to these 
three measures, it was finally carried that they 
should be adopted only between such States as 
declared that they were willing to do so. These 
new messages consist of :— 

First.— ‘‘ Urgent”’ telegrams which are to have 
precedence over ordinary telegrams deposited at the 
sarre time, or earlier, and still awaiting their turn 
for transmission, and such telegrams are to be 
charged three times the ordinary rate. 

Secondly.—The ‘‘ Telegramme recommandée”’ with 
repetition, a receipt, and an acknowledgment, upon 
payment of a triplerate by the sender. In case of 
serious error or delay, or total loss of the message, 
the sender may claim not only to have refunded 
the rate paid, but is to receive a fixed indemnity 
of fifty francs.” 

Thirdly.—The ‘‘ Avis Telegraphique.” This is 
declared not to be a telegram properly so called, 
but to give the facility to those persons who desire to 
send short messages at a cheaper rate the means of 
doing so, provided they are willing to forego all the 
advantages offered or to be claimed in the case of 
ordinary messages at the higher rate. They are 
to be limited to ten words, and must not contain 
secret or code language; numbers will only be 
accepted if written in full letters; they will be 
charged at the rate of three-fifths of the ordinary 
telegram, and will be delivered open (without en- 
velope) to the addressee. No claims of any kind in 
respect of these messages will be entertained, and 
they will be transmitted between the offices ad- 
mitting them without any of the formula observed 
in the case of ordinary messages. 

A great many other changes and additions were 
made to existing regulations, either in elucidation 
or to remedy difficulties and objections which ex- 
perience had shown to exist; but they are not of a 
nature to interest the general public. 

One other measure of interest, however, was the 
passing of a resolution to adopt generally, wherever 
any of the States found it desirable to do so, the 
arrangement made between the British and French 
Administrations with the proprietors of the Zimes 
to allocate to the use of the latter, at night, for a 
yearly payment, in one sum, a wire between Lon- 
don and Paris, under which arrangement we are 
enabled—at our breakfast table—to read a column 
or more of news from the ‘‘ most fascinating capital 
in Europe” up to the latest possible date. 

The next Conference is to be held at London in 
1878; but the exact date will be fixed by the 


British Government. Mr. Chambre, in announcing 
to his colleagues that Great Britain accepted the 
choice of the Conference, assured them that they 
would be welcome. Let us hope that our Govern- 
ment will indeed, when the time comes, show 
themselves to be alive to the necessity of receiving 
the representatives of every State in Europe, and 
several out of it, in a fitting and cordial manner 
and, without attempting to rival or excel the 
efforts of our Foreign friends to entertain the Con- 
ference, that they will not allow red tape and pre- 
judice to stand in the way of doing what we can 
to make the sojourn of our numerous guests pro- 
fitable and agreeable to them. 


ON THE TELEGRAPHIC PROBLEMS OF 
DOUBLE SENDING AND QUADKU 


PLEX TELEGRAPHY. 


By G. K. WINTER, 
Telegraph Engineer to the Madras Railway. 


ee 


THE practical success which has attended the re- 
vival of duplex telegraphy has doubtless led many, 
besides myself, to enquire whether the difficulties 
in the way of the simultaneous transmission of 
two messages in the same direction over the same 
line were altogether insurmountable. A very little 
thought over the matter will show that the diffi- 
culties to be encountered in solving this problem 
are altogether of a different nature from those at- 
tending the question of duplex working, and, 
further, it is evident that if once these difficulties 
were overcome, the problem of quadruplex tele- 
graphy would be solyed by applying to our appa- 
ratus similar arrangements to those by which 
duplex telegraphy has already been rendered 
practical. . 
It is obvious that to send two messages at the 
same timv in the same direction on the same wire 
between two stations, two keys are required, and 
it is also obvious that with two keys, each haying 
independently two positions, there are four com- 
binations, which of course should each produce a 
different effect upon the receiving instruments at 
the distant end. Thus, suppose we have two keys, 
which we will call A and B respectively, we shall 
have, 
1st combination, both keys at rest. 


2nd +5 A depressed, and B at rest. 
3rd y B depressed, and A at rest. 
4th “4 Both keys depressed. 


There are two different ways of attacking the 
problem, namely :— 

1st. To devise such an arrangement of the keys 
that each of the four combinations shall produce a 
different electrical effect on the line, and then to 
endeavour so to arrange the receiving instruments 
that these different electrical effects shall be rightly 
interpreted by them. 

2nd. To endeavour so to arrange the receiving 
instruments that, with some four variations in the 
electrical state of the line, four combinations, 
analogous to those of the keys we have noticed 
above, may be produced; and then to devise some 
arrangement of the keys by which the desired 
electrical states of the line may be produced by 
their action. ; 

I have only seen two systems desoribed in any of 
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_ the works on electricity or telegraphy that I have 
read. One is given by Blevier, and the other by 
Sabine. In each of these it would appear that the 
inventors had set to work according to the first 
method, for in each the method of joining up the 
keys is practically the same, and intended to pro- 
duce currents as follows :— 
lst. Both keys at rest. No current. 
2nd. A depressed, and B at rest, one unit of 
current. 
3rd. B depressed, and A at rest, two units of 
current. 
4th. Both keys depressed, three units of current. 
All the currents being in the same direction. 
This is the most obvious arrangement of the 
keys, and it will be seen from the following de- 
scriptions of the methods, that in each of them the 
inventors have been successful in rightly inter- 
preting the different signals sent; thus, supposing 
the local instruments at the receiving station to be 
Morse instruments, we find that— 
Ist. When no current arrives, both Morses are 
at rest. 
2nd. When one unit of current arrives, Morse 
A is acted upon and Morse B is at rest. 
When two units of current arrive, Morse B 
is acted on, and Morse A is at rest. 
4th. When three units of current arrive, both 
Morses are acted on. 
So that, at first sight the problem would appear to 
have been solved in each case; on examining the 
matter further, however, we shall find that false 
signals would be made during the changes from one 
combination to another, which, apart from another 
drawback, we shall notice, would suffice to render 
the methods useless. 
The methods given by Blavier is as follows :— 


srJ. 


R R! R" (Fig. 1) are three relays joined up one 
after another between the line and the earth at the 
receiving station. 

Of these R is the most sensitive and will work 
with one unit of current. 

R! is rendered less sensitive by means of an 
opposing spring : it will not work with one unit of 
current, but it will with two. 

RK" is rendered still less sensitive by meaas of 
stronger opposing spring’; it will not work with less 
than three units of current. 

It will be seen that the Morse A is joined up in 
such a way that so long as the relay R'is at rest, 
it will work wheneyer the tongue of relay Ris 
acted upon by the current. So long, therefore, as 
the key A only is worked, and, consequently, only 
one unit of current sent into the line, the Morse A 
will indicate the signals given by the key A. When 
the key B is depressed, it is evident that two units 


of current are sent into the line, consequently, the 
current is strong enough to work both the relays 
Rand R', The relay R! in working, completes the 
circuit of Morse B, and at the same time breaks 
the circuit of Morse A; thus, so long as only the 
key B is worked, the Morse B will indicate the 
signals given by the key B. Now suppose we 
depress both keys, there will be three units of cur- 
rents, and, consequently, the relay R" will be 
worked as well as the others. It will be seen that 
when relay R'is worked, the break in the circuit 
of Morse A, which is caused by the working of re- 
lay R', is made good, and thus both Morses will 
be woiked. So far, all well; but now let the key 
B be raised, the current will be reduced to one 
unit, and, consequently, both the selays R! and 
R" will be drawn back. Of course the circuit of 
Morse B will be broken, but so also will, for an 
instant, that of Morse A; for it is evident that the 
tongue of relay R" will have broken contact with 
C before the tongue of relay R! can have made 
contact with B, and thus recompleted the circuit 
of Morse A. ‘Thus, at this change, there will be a 
sudden interruption of the working of Morse A, 
not answering to any signal given by its key, and 
a confusion of signals must arise. 

Added to this, however, the difficulty of keeping 
the three relays at proper states of sensitiveness 
would be almost insurmountable. The difficulty 
of the interruptions of the circuit in the intervals 
between the positions of rest and the depression of 
the keys could be overcome by known methods. 

The system given by Sabine was invented by 
Stark, of Vienna, in 1855. The method of con- 
necting the keys was somewhat different from that 
shown above, but the result was exactly the same, 
so we will only concern ourselves with the recelying 
apparatus, This is represented in Fig. 2. 


2 


fo) 
‘ 
; i 
t : 
¥ ! 
i | 
sd 
, ; 
ot 
' ’ 
r-~ e 
, 
a 
aaa 
beget 
at at 
‘see ee 
Pee | 
2 at 
aes 
aca a 


em en on ee eg ee fe 7s an Pee ee FD ON ee 


In this arrangement only two relays of different 
degrees of sensitiveness are employed. Relay Ris 
the most sensitive, and will work with with one 
unit of current; relay R' isless sensitive, and will 
work with two units of current, but not with one. 
When relay R! works, however, it not only com- 
pletes the circuit of the Morse B, but also of 
another circuit, through an extra coil of the relay 
R, in such a direction as to oppose the action of 
the currents coming from the line, and thus render 
it less sensitive and only to be worked by three 
units of current in the line circuit. 

According to the plan, whenever the key B is 
worked both relays will work for it is not until the 
relay R' has made its contactthat the sensitiveness 
of relay R will be reduced, consequently at every 
depression of the key B we shall have a momentary 
kick on the Morse A, notin accordance with any 
signal given by its key, and thus confusion of signals 
must result Again, although we have only two 
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relays to adjust as to sensitiveness, yet one of these 
has two states of sensitiveness, one of which, 
namely, that caused by the opposing action of the 
local current, would be even more troublesome than 
the adjustment of the third relay by means of a 
spring. Neither of these methods can therefore be 
said to offer any hope of practical success. 

Haying now examined the principles and learnt 
the defects of the old systems, I will nextendeavour 
to explain as clearly as possible the principles of the 
system by which I have achieved a_ practical 
success, and tho line of thought which led to its 
discovery. 

(To be continued.) 


QUADRUPLEX TELEGRAPHY. 
By A. EDEN, Assoc. Soc. T, E, 


THE Telegraphic Journal of the 1st ultimo con- 
tains a paper read before the meeting of the Ameri- 
can Electrical Society at Chicago, U.8., by Mr. 
I’. W. Jones, which describes Messrs. Prescott and 
Edison’s ‘‘ Quadruplex”’ as a ‘‘ Wheatstone’s 
Bridge,” in which two relays are placed in the 
position of the Galyanometer, thus :— 


’ 
MOL AMASRETS 


One of the chief objections urged against duplex | 


working on the Bridge method is the fact that the 
resistances forming the arms A to C act as a shunt 
for the received current, a current, it may be re- 
marked, which is already weakened by division 
between the line and the artificial line at the origi- 
nating station, and also by any leakage which may 
occur during transit through the line-wire. 


This is referred to by Mr. Jones, who seems to 
attribute the low percentage of effective current 
(as compared with the Differential duplex) to this 
cause. 


It occurred to me, however, that if one of the 
receiving instruments could itself be made the 
arms of the ‘‘ Bridge,” and the other receiving in- 
strument inserted in the Bridge wire, that one of 
the derivations from the effective received current 
would be avoided, and intead of losing the current 
passing by the arms A and C, it would be available 
for signalling purposes. 


Putting this view of the question to a practical 
test, when I could spare time from official duties, 
I found that it answered admirably, but that some 


difficulty was experienced with the unpolarised re- 
celying instrument. 


This was eventually overcome, and one of the 
advantages of this mode of connection seems to be 
a practical exemption from the induced-current 
difficulties mentioned by Mr. Jones as being inci- 
dental to the American method, 


The resistances A and O (Fig. 2) forming the 
arms of the bridga, are the two coils of, a differen- 
tial polarised relay through which tho outgoing 
currents pass in opposite dizections, the current 


passing by A, going through tho resistance marked 
B, and that going via O passing out to the line. 
No. 1 key is arranged to send reversed currents , 


- Line 


owe Unpolarised Relay 


—{ Resistance oF 


Earth 


which actuate the relay A C of the distant station. 
No. 2 key puts into, or takes out of circuit a cer- 
tain amount of extra ‘‘ battery power,” which 
brings the unpolarised relay D into action, at the 
distant station. 

The actual key connections cannot be conye- 
niently shown, and the arrangement sketched in 
the figure would be very clumsy in practice. 

Practically, two sets of batteries are not re- 
quired to produce reversals, and special arrange- 
ments prevent any interruption by the insertion or 
withdrawal of the extra force by No. 2 key, any 
irregularity in the received signals on D, owing to 
the changes of polarity in the received current 
produced by the distant stations No. 1 key, or any 
alteration of the battery resistance when No. 2 
key is closed or opened. 

Subsequent experiments proved that the best 
method is to make A a resistance equal to the in- 
instrument coil in C, and put the other instrument 
coil behind the adjusting resistance B, and the 
point of junction between A and the Bridge wire. 


LONDON FIRES—WATER SUPPLY. 
Nort long since our contemporary the Standard, in 
a powerful leading article, directed attention to a 
communication addressed to it by the Hast London 
Waterworks Company with reference to the above 
important subject. From this communication. it 
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appeared that a letter had been rece‘vyed by the 
company from the Metropolitan Board of Works, 
stating that the attention of the Fire Brigade Com- 
mittee had been called by complaints and inquiries 
from local boards and others ‘‘to the delays 
‘which, even with the best efforts on the part of 
‘the water companies, cccasionally occur in 
“obtaining a supply of water at fires.” The 
committee were said to be ‘' well aware that the 
only certain way of ayoiding these delays, and of 
being always sure of an immediate supply of water 
available for extinguishing fires, was to have all 
the mains constantly charged at high pressure.” 
But as this was not at the present moment, and 
probably would not for some time be obtainable, 
the committee were anxious to ascertain whether 
*‘some means might not be found by which the 
men of the Fire Brigade would be able, on arriving 
at a fire, to obtain immediately for themselves a 
supply of water without waiting for a turncock 
in the event of the latter not being at a fire so soon 
as themselves.” 

From the foregoing and from other portions of 
the correspondence between the Metropolitan 
Board of Works and the Waterworks Company, it 
would appear that a difficulty is at times felt in ob- 
taining, in certain localities, a ready and efficient 
supply of water, to enable the London Fire 
Brigade to cope with that element which once 
destroyed, and may again prove disastrous to, our 
capital. 

Many parts of London are already supplied with 
water under pressure night and day, Sundays and 
holidays ; but many other portions—and doubtless 
these portions are those narrow, densely-populated 
thoroughfares in which fires are most difficult to 
deal with, and in which, where a fire once gets a 
hold from want of water or other causes, its ravages 
are terrible—are either entirely without a water 
supply, or have only a short ‘‘service.’ The 
Board of Works points out that although each 
fire-engine carries with it a complete set of turn- 
cock’s tools, it isnot unfrequently found of no avail, 
inasmuch as the firemen do not know what mains 
in the neighbourhood of the fire are charged with 
water at the time. 

Will not the Postal Telegraph Department, or 
some energetic telegraph engineer, step forward, 
and, whilst relieving both the Board of Works and 
the Water Companies of their difficulty, contribute 
towards the greater security of life and property in 
the Metropolis, by suggesting the propriety of 
establishing electric communication between the 
district police or fire stations, and the officer whose 
duty it is to see to the turncocks of that locality ? 

Nothing could be easier than to establish some 
such simple means of communication as should 
obtain attention at any moment, night or day. 
Bells of almost any tone and power are now under 
the control of the telegraph engineer, whilst, if 
necessary, indicators carrying the name of the 
locality or street could at will, and at the same time 
as the bellis ringing, be brought up to an aperture; 
there would be thus not only an audible, but 
a visual signal to those in charge. Wherever 
it is usual for the turncock to be sought in the 
moment of need by the fireman, whether at an 
office, or at his residence, this bell indicator ought 
to be fixed ; the wires from the different fire-engine 
stations in the section under his charge would con- 
centrate upon that point, and on either one being 
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used the ‘‘indicator” would show, independent of 
the bell, the lovality where the man’s services were 
required. By this means a certain, and in all 
probability a very great advantage in point of time 
would be gained, and we all know what this means 
in a question of fire. 

With such means at our command—simple and 
uncostly—surely it is not expedient that valuable 
property, apart from the sad loss of life that too 
frequently accompanies it, should longer remain 
subject to the present uncertain method of obtain- 
ing the services of the all-important ‘‘ turncock.” 
Doubtless hydrants and mains constantly charged 
under pressure would, with certain regulations, 
render the most efficient aid; but as this is not 
yet, and cannot for some time be obtainable, if 
indeed it ever will be in certain localities, then let 
us by all means have the best substitute for it. As 
to the protest of the Waterworks Company—* That 
‘it is not their duty to bear the expense incident 
‘* to maintaining the present slovenly and imper- 
‘* fect practice, and that they ought not to be 
‘‘ subjected to the aggravated waste which is 
‘‘ necessarily incident to it,” we are only doing 
ourselyes justice in pointing out that the course 
we suggest to the consideration of both bodies is 
one calculated to remove at once any source of 
waste, whilst the expense which will be incurred 
by adopting it is so trifling that the fire insurance 
offices themselves would doubtless gladly defray it, 
and save money by the transaction. 


THE BRITISH ASSOCIATION. 


eee 


THE great carnival of science, the meeting of the 
British Association, was opened at Bristol, on 
Wednesday, August 25th, by Sir John Hawkshaw, 
the President for the present year, delivering 
his inaugural address. As intimated by Professor 
Tyndal, the retiring President, in a few brief 
words of introduction, Sir John wholly avoided 
all controversial and speculative subjects and 
theories, and confined himself entirely to a 
lengthened review of Engineering Science (of 
which he is one of the greatest living ornaments), 
in its broadest aspect, from the early ages of the 
world to the present time. No attempt was even 
made to foreshadow the future triumphs of engi- 
neering skill, the past and present only being dealt 
with. Telegraphy naturally came in for a share 
of the President’s remarks, but little was added to 
the chronology of this branch of engineering 
beyond what had previously appeared in the address 
of the President of the Society of Telegraph En- 
gineers. The following statistics given by Sir John 
may, however, here be quoted. ‘‘ The first useful 
telegraph was constructed upon the Blackwall 
Railway in 1838, Messrs. Wheatstone’s and Qooke’s 
instruments being employed. From that time to 
this the progress of the electric telegraph has been 
so rapid, that at the present time, including land 

lines and submarine cables, there are in use in ~ 
different parts of the world not less than 400,000 
miles of telegraph , The telegraphic 
system of the world comprises almost a complete 
girdle round the earth; and it is probable the 
missing link will be supplied by a cable between 
San Francisco in California and Yokohama in 
Japan. How resolute and courageous those 
engaged in submarine telegraphy have been will 
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appear from the fact that, though we have now 
50,000 miles of cable in use to get this result, 
nearly 70,00 miles were constructed and laid.” 


On the following day the sectional meetings were 
opened by the Presidents of Sections delivering 
their addresses, and then commenced the labours 
of this extraordinary body, which travels over 
such an immense range of _ subjects, that, 
like the elephant’s trunk, which with the 
same ease picks up a pin or tears down an oak, it 
is equally prepared to discuss the construction of 
the channel tunnel, or the use of ‘‘ lady-helps,” to 
trace back the origin of man to the first form of 
life, or to consider the construction of a new sewer 
trap. 

It may not be inappropriate here, for the infor- 
mation of those who are unacquainted with the 
working of the association, to state that it was 
founded in 1831, by Sir David Brewster, who in 
that yeararranged a meeting of the leading scientific 
men of the day, to be held at York. Here papers 
were read, models were exhibited, and other steps 
taken for the permanent advancement of science in 
the kingdom. Three years later the system of 
establishing committees, with special grants of 
money, for the investigation of definite questiens 
was started, and this has been followed up most 
successfully in succeeding years, questions of im- 
portance in all branches of science being dealt 
with. Telegraphists especially have great reason 
to bs thaukful to the British Association, for the 
labours. of that committee which reported on and 
defined the units of electrical measurement, which 
have now with such adyantage been wholly adopted 
in this country. | 

For convenience of working, the meetings are 
divided into six sections, viz., Mathematical and 
Physical Science, Chemical Science, Geology, 
Biology, Geography, Economic Science, and Me- 
chanical Science, and papers on each of these 
subjects are read and discussed during the meetings. 

Comparatively few on electrical or telegraphic 
subjects -have been contributed this year, 
and none of these would bear satisfactory 
condensation here. The address of Professor 
Balfour Stewart, the President of the Mathematical 
and Physical Section, however, contains the follow- 
ing remarks, which will be read with interest :— 

‘* We are aware that the earth is a magnet. Let 
us not now concern ourselves about the origin of 
its magnetism, but rather let us take it as it is. 
We must next bear in mind that rarefied air is a 
good conductor of electricity ; indeed, according to 
recent experiments, an extremly good conductor. 
The return trades that pass above from the hotter 
equatorial regions to the poles of cold, consisting 
of moist rarefied air, are therefore to be regarded 
in the light of good conductors crossing lines of 
magnetic force; we may therefore expect them to 
be the vehicle of electric currents. Such electric 
currents will of course react on the magnetism of 
the earth. Now, since the velocity of these upper 
currents has a daily variation, their influence as 
exhibited at any place upon the magnetism of the 
earth may be expected to havea daily variation also. 
The question thus arises. Have we possibly here a 
cause which may account for the well-known daily 
magnetic variation ? Are the peculiarities of this 
variation such as to correspond to those which 
might be expected to belong to such electric 


currents? I think it may be said that as far as wa 
can judge there isa likeness of this kind between the 
two peculiarities of these two things, but a more 
prolonged scrutiny will of course be essential before 
we can be absolutely certain that such currents 
are fitted to produce the daily variations of th» 
earth’s magnetism. Besides the daily and yearly 
periodic changes in these upper convection cur- 
rents, we should also expect occasional and abrupt 
changes forming the counterparts of those dis- 
turbances in the lower strata with which we are 
familiar. And these may be expected in hke man- 
ner to produce non-periodic occasional disturbances 
of the magnetism of the earth. Now it is well 
known that such disturbances do occur, and further 
that they are most frequent in those years when 
cyclones are most frequent, that is to say in 
years ot maximum surspots. In one word, it 
appears tobe a tenable hypothesis to attribute at 
least the most prominent magnetic changes to 
atmospheric motions taking place in the upper 
regions of the atmosphere where each moving 
stratum of air becomes a conductor moving 
across lines of magnetic force; and it was Sir Wm. 
Thomson, I believe, who first suggested that the 
motion of conductors across the lines of the earth’s 
magnetic force must be taken into account in any 
attempted explanation of terrestrial magnetism. 
It thus seoms possible that the excessive magnetic 
disturbances which take place in years of maximu n 
sunspots may not be directly caused by any solar 
action, but may rather be due to the excessive me- 
teorological disturbances which are likewise charac- 
teristic of such years. On the other hand, that mag- 
netic and meteorological influence which Mc. 
Broun has found to be connected with the sun's 
rotation points to some unknown direct effect pro- 
duced by our luminary, even if we imagine that 
the magnetic part of it is caused by the me- 
terological.” 

In addition to the general work of the meeting 
three special lectures were given. These were, by 
Mr. Spottiswoode, on the ‘‘ Colours of Polarized 
Light”’; by Dr. Carpenter, on ‘‘ A Piece of Lime- 
stone”; and by Mr. Bramwell, on ‘‘ Safety Ap- 
pliances for Railways.” In the latter the lecturer 
dwelt at length in a very able manner on all the 
mechanical improvements which have within the 
last few years been introduced in railway working, 
and he gave satisfactory and conclusive figures 
showing the beneficial effect of these, but curiously 
enough whilst dwelling on the necessity for the 
block sytem of working heavy traffic, which really 
compelled the sdoption of most of these improve- 
ments, he omitted all mention of those numerous 
electrical appliances, without which the block 
system in itself could not be carried out for any 
but the shortest sections. 

Two soirees were given during the meeting, the 
first being wholly devoted to microscopy, the second 
to general subjects. A large display of telegraphic 
apparatus was made by the Post Office on the 
second evening, automatic, duplex, ink writing, 
sounders and needle instruments, being in direct 
communication with Manchester, London, Exeter, — 
and Paris, in addition to local circuits across the 
room. ‘The earliest practical instrument, the five- 
wire needle, used between London and Slough, 
and the latest invention, the electro-motograph, 
were likewise exhibited, side by side. Tele- 
graphic apparatus appears to afford an un- 
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ceasing subject of interest, on all occasions, 
when freely exhibited and explained to the 
general public; even savants who are thoroughly 
acquainted with all theoretical details, will 
crowd around to examine the practical working. 
A constant stream of communications was main- 
tained the whole evening, especially with Paris, 
from which place information of all kinds was in 
constant demand., Amongst other matters, as a 
tribute to an Enylishman’s pluck, the reply was 
received in answer to a question as to what was 
thought of Captain Webb, that he was ‘‘un 
homme de fer.”’ 

A maguificent display of vacuum tubes was ex- 
hibited by Mr. &. J. Fry, of Bristol, a gentle- 
man who has, perhaps, the largest display of these 
splendid philosophical toys in the kingdom. 
Clamond’s new thermopile was likewise exhibited 
in full action, workinga small induction coil. This 
instrument, which has been fully described in this 
journal, is the most satisfactory solution that has 
yet been offered of the problem of convertiny heat 
directly into electricity in a practical form. 

The work of the meeting was finally closed on 
Wednesday, the 2nd inst., by the holding of a 
General Committee, when, amougst other matters, 
grants of money were made for the continued in- 
vestigation of ‘* Thermo-electricity,” and for ‘* Test - 
ing the exactness of Ohm’s laws.” 


ON A SYSTEM OF TELEGRAPHY. 


A Course OF LECTURES, DELIVERED AT THE 
ScHooL OF MILITARY ENGINEERING, CHATHAM, 
By W. H. PREECE, Member Inst. C.E., &c. 
LEcTURE IJ.—A System oF TELEGRAPHY AS 


APPLIED TO RAILWAY PURPOSES, 
(Continued from page 195.) 


OnE of the most recent improvements, the latest 
finishing touch, has been to make these signals 
both by day and by night repeat themselves back 
to the man who manipulates them, so that the 
distance and situation of the signal post are to 
him no lounger a matter of consequence. It may 
be three-quarters of a mile away around a curve 
hidden by a wood or fixed the other side of a 
tunnel; indeed, wherever it may be, this faithful 
tell-tale informs him of its condition. 

The line from Southampton to Dorchester was 
opened in 1847. It was a single line. Trains upon 
it were also very few, but though few, it almost 
invariably happened, through the length of the 
line, that two trains runuing in opposite directions 
were on different points of the line at the same 
time. These trains must necessarily have met and 
passed each other somewhere. To make them 
meet and cross without colliding was the first 
problem to be solved. Meeting stations were 
appointed where trains were timed to arrive at the 
same time, and where the first train that arrived 
had to wait till the second one came. It frequently 
occurred that the one train was delayed from 
breaks-down, excessive traffic, and various other 
causes. ‘The officials at the meeting places were 
utterly ignorant of the cause—delays became ex- 
cessive — hence arose one of the first practical 
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requiremonts for the telegraph. Information was 
wanted of the position and progress of the trains. 
A double needle telegraph, similar to that whic) 
had been already erected for governmental, experi- 
mental, and commercial purposes, between Londoa 
aud Gosport in 1844, was now erected on the South- 
ampton and Dorchester line purely for expediting 
railway travelling. Intimation of the position of 
every train was telegraphed from station to station. 
Three wires were erected, two of which were used 
for a double needle telegraph with an instrument 
fixed at each station. To the third wire a ball was 
attached at each instrument to call attention when 
needed, but the bell speedily proved a nuisance, 
for when any one station was required every bell 
throughout the line was rung, and it was aban- 
doned. A superintendent was constantly travelling 
up and down the line. When he found by tele- 
graph that one train was late, he would give orders 
to stop it at a preceding station and take on 
the other train himself. It was afterwards found 
that he could best control the traffic from one 
fixed station in the centre of the line, and change 
the meeting places of trains from his own office. 
A very long length of single line was opened in 
1860 from Basingstoke to Exeter. The system of 
the Dorchester Lina was too crude. It was much 
elaborated and improved, and Latctach as an appen- 
dix to this lecture the full rules and regulations on 
the subject; the principle however was the same. 
Superintendents were appointed over separate sec- 
tions of the line, one from Basingstoke to Salisbury, 
another from Salisbury to Yeovil, a third from 
Yeovil to Exeter. Hach of these superintendents 
was informed by telegraph of the movements of 
every train. When he found they were running 
irregularly, he would stop one train, move on 
another, change their meeting places, and so adjust 
the movements of the traffic that the regularity 
with which the trains were moved was surprising ; 
the traffic however became too heavy and important 
for a single line, and the line was eventually doubled 
throughout. The direct Portsmouth line from . 
Guildford to Portsmouth which was opened in 1859, 
and the North Devon Line from Exeter to Bideford, 
which passed into the South Western system in 
1862, are still single lines, and the traffic upon them 
is regulated upon this method. Even on a double 
line, single line working at times becomes necessary 
when accidents occur, as for instance, a train may 
break down and block up one road. A portion of 
the road itself may be renderei impassabie by some 
accident, or it may bea destroyed by an enemy, and 
only one road may be got ready. A well organized 
system of working, aided by the telegraph, canthen 
transport the maximum traffic with the minimum 
danger. 

It is in fact the only method which admits of the 
transference of irregular and large traffic upon a 
railway of a single set of rails. Additional means 
for securing satety such as the staff or the block 
system may be added, but the adjustment of the 
traffic can only be effected by the telegraph, and 
the telegraph therefore is an essential feature of a 
railway. 

The staff is a truncheon or ticket, which is 
attached to each section of a railway, and without 
which no engine must move, so that between A 
and B no train or engine can stir without its staff. 

When, however, more than one train is require 
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to run in the same direction the first train carries a 
ticket only, the last train always taking the staff. 
the ticket and staff belonging to each other, and 
the ticket not being used without the staff being 
seen by the driver. Hence collision is impossible 
if this system be rigidly carried out, but delays 
arising from its use are frequenlly excessive, and I 
have known cases where a man and horse;haye been 
sent to fetch a staff to take on a train. Jndeed the 
train staff is wholly inapplicable to any railway 
upon which tho traffic is large. 

The block system arose out of the multiplication 
of trains and the necessity for increased speed. 
Necessity, the mother of invention, brought it into 
existence. The block system is that system by 
which trains are kept apart upon the same line of 
rails by a certain and invariable interval of space, 
instead of by an uncertain and variable interval of 
time. The term Block is an unfortunate selection. 
It was introduced through the practice of ‘‘ block- 
ing’’ or pinning the telegraph needle over in the 
earliest instruments used to work the system. The 
‘** space”? system in opposition to that of ‘‘ time” 
would have been more accurate; but the word 
‘*block”’ has now become so thoroughly rooted in 
railway language that it would be difficult to sup- 
plant it. 


The practice under the time system is to exhibit 
the danger signal for five minutes, and the caution 
signal for five minutes more, after a train or engine 
has been despatched from or passed any station, 
junction, level crossing, or siding. ‘Trains are 
thus said to be kept apart by fixed periods of five 
minutes, and if the caution signals were properly 
regarded, by an interval of time even longer than 
that. The safety of the train is entirely the re- 
sponsibility of the driver. Immunity from acci- 
dent is dependent upon his keeping a clear look 
out. If engines ran at regular and fixed speeds, 
if time tables could be adhered to, if the line be 
not crowded with traffic, if the driver could always 
ensure a good view before him, if signals were 
near together and they were properly regarded, 
then a rigid.interval of time might be maintained 
between following trains; but none of these ele- 
ments of safety are constant. Fast expresses 
follow slow goods trains, now through a thick fog, 
now up a wet incline, at one moment in bright 
sunshine, at the next in a thick snowstorm, creep- 
ing mineral trains break down in a long interval 
between two stations, passengers rush in at the 
very last minute, detain the train, and prevent the 
time tables from being adhered to, trains are so 
frequent at some places that the five minutes in- 
terval cannot be adhered to, obstructions to view 
arise from curves or cuttings, or from atmospheric 
causes, long lengths of line are unprotected by 
any signal at all, and signals themselves are too 
frequently neglected. Hence, the system is brimful 
of elements of danger, and the inexorable logic 
of facts has shown that the time interval is illusory 
and the system unsafe, 


But when trains, however rapidly or slowly they 
may be running, however much punctuality has 
been infringed, however crowded with traffic the 
line may be, are invariably kept apart by an 
interval of one or two miles, collision between 
them becomes impossible. This is the Block system, 
which has, very improperly, been divided into two 
classes—the absoluteand the permissive. The former 


is the block system proper, the latter is not a 
‘‘block” system at all, but a system introduced by 
the London and North Western Railway Company 
at the suggestion of Mr. Hdwin Clark, not to 
secure the safety of their trains, but to increase 
the capacity of their line for the transmission of 
their enormously increasing traffic. It is, doubtless, 
un improvement on the time system, but it bears 
little affinity to the block, and should certainly 
not be included in the same category. 

I wish to draw a broad distinction between the 
block system as an abstract principle, and the 
means of carrying out that principle. The two 
are very much confused. We hear of Tyer’s, of 
Walker’s, of Spagnoletti’s, and of other block 
systems. They are not block systems; they are 
simply instruments devised to carry out the elec- 
trical portion of the block principle. 

The block system can be carried out by any 
system of telegraphy, nor is it even necessarily an 
electrical question, but practically it must become 
so, and any form of instrument which may be in 
use upon the railway. can be conyerted into a 
means to work the system. 

[The lecturer then exhibited the form of instru- 
ment employed in carrying out the block system 
upon the London and South Western Railway. ] 

The block system on single lines is additionally 
used to protect trains from advancing as well as 
from succeeding trains. Before a train is allowed to 
leave A the line at B is blocked in advance, and 
when it leaves it is blocked behind at A, so that it 
is thoroughly protected in both directions during 
the period it is running from A to B. 


But apart from the protection which electricity 
imparts to railway travelling and the facility it 
offers for adjusting and regulating the traffic, there 
are innumerable purposes for which the telegraph 
is employed to facilitate business and to secure 
efficiency. The distribution of correct time, the 
collection of spare trucks and coaches, the relief of 
staff, the supply of assistance in cases of accident 
and danger, and—not least—the reparation of the 
error and thoughtlessness of passengers. In exa- 
mining the messages at railway stations, an inquiry 
for the inevitable black bag is invariably seen, and 
I have also seen an inquiry for a pair of spectacles 
and a pig, an umbrella and the Bible, a purse and 
a barrel of oysters, a great coat and a baby. 

But to return to our own immediate subject which 
must occupy the prime attention of the Commander, 
viz:—the employment of Railways in the time of 
war for the moyement of troops, of the materials of 
war, of stores and of food; an inseparable and fun- 
damental part of the organization of this service is 
the proper control regulation and management of 
the telegraph. It is not too much to say that the 
success of future operations of war will depend up- 
on the rapidity with which trains are meved and 
upon the efficiency with which railway service is 
managed, and these are essentially the functions of 
the telegraph. 

Catastrophes must, and will happen, but the ele- 
ment of accident pure and simple plays a very small 
part in railway catastrophes. The so called ‘‘ acci- 
dents’’ are generally the result of carelessness of 
servants, economy in management, imperfect dis- 
cipline, neglect of regulations or waut of organiza- 
tion. I have endeavoured to sketch out to you 
what should be the organization of that portion of 
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graphy; I give you a copy of the latest and most | class will also be formed to receive instruction in 
carefully corrected regulations for working double | practical telegraphy, testing, &c. 


and single lines; discipline and management rest | 


with yourselves, but where human agency exists 
we must be always liable to human error, and it is 
hopeless to expect that soldiers are more exempt 
from human frailties than those much abused rail- 
way servants who are employed in the regulation 
of the traffic upon our railway system. 

I cannot conclude without paying a tribute of 
respect to those officers of the Royal Engineers who 
act as Inspecting Officers of the English railways 
to the Board of Trade. The reports of these officers 
upon accidents which occur are not only interesting 
as narratives, but instructive as to the different 
modes of working on different lines. They are the 
records of past experience. They favour the appli- 
cation of the law of average to bring out the defects 
or merits of variations in railway working. Dan- 
gerous modes of working are frequently carried on 
for long periods without accident, but inevitably 
they break down at last. The Board of Trade pub- 
lishes these accidents, and brings to the knowledge 
of the many what would otherwise have been the 
experience of only the few. The lessons taught by 
experience are thus promulgated, discussion is in- 
vited, and the process of pure scientific reasoning 
applied. These roports of officers of the Royal 
Engineers furnish experimental data to form the 
basis of a true science—the science of railway 
working. If anyone desires to learn how to work 
a railway let him read these reports, if he wants to 
know how to construct and maintain a telegraph, 
let him read the lectures that have been delivered 
before, and the professional papers that have been 
published by the Corps. If he wants to know how 
to combine the two I trust I have sketched lightly, 
but I hope comprehensibly a system which has the 
merit of being created by that best of teachers— 
superior to all the theory of the universe—stern 


experience. 
(To be continued.) 


ELECTRICAL SCIENCE IN CHINA. 


Last year, during the height of the excitement 
caused by the anticipations of war with Japan, the 
Imperial authorities gave directions to establish a 
college for the instruction of a staff of Chinese in 
the science of torpedo engineering. 

An extensive building has been secured near the 
City of Foochow, admirably situated on the River 
Min; about forty students got together, and a 
large supply of the latest and most improved tor- 
pedo apparatus, manufactured by the Silvertown 
Telegrapk Company, sent out, Some of the in- 
struments are most beautiful specimens of the 
application of electrical science to modern subma- 
rine warfare; indeed the whole of the plant is 
identical with that at present used by our Royal 
Engineers at Chatham and elsewhere. The services 
of Mr. J. A. Betts, M.S.T.E., have been secured 
as Engineer-in-Chief. Mr. Betts was formerly in 
the torpedo department of the Silvertown Tele- 
graph Company, and left England in October last. 

The course of instruction will include the manu- 
facture of torpedoes, mooring and placing them in 
position, the use of the “firing arcs” in torpedoes 


Active operations are being carriel on at the 
arsenal, inside the city, for the manufacture of the 
mechanical parts necessary for the completion of 
a large stock of torpedoes; the electrical stores will 
of course be supplied from England. 

What with the satisfactory arrangement of the 
dispute between the Chinese Government and the 
Great Northern Telegraph Company, concerning 
the Foochow-Amoy telegraph line (in which Mr, 
Betts acted as arbitrator for the Chinese Govern- 
ment), and the formation of a corps of Torpedo 
Engineers, China would seem t9 be advancing, 
whether for good or eyil to foreign interests re- 
mains to be seen. 


Hotes, 


EXPERIMENTS with the electric light as a head 
light for locomotives haye recently been made in 
Russia on the railroad from Moscow to Kursk with 
successful results. The apparatus consisted in a 
battery of 48 couples, which produced sufficient 
illumination to light up the track for a distance of 
from 1,500 feet to 1,800 feet ahead. A corre- 
spondent of Les Mondes suggests that a small elec- 
tric machine would serve the purpose much better 
than a galvanic battery. 


Telegraphic communication has been opened 
with Gladstone, in the northern agricultural dis- 
tricts of South Australia. 


The number of telegrams despatched by the 
Great Northern Telegraph Company in the first 
seven months of this year, was 414,648, as com- 
pared with 458,134 in the corresponding period o 
1874, showing a decrease this year of 43,486 tele- 
grams. ‘he revenue collected by the Company to 
July 31, this year, was £96,394, as compared with 
£99,469 in the corresponding period of 1874, 
showing a decrease of £3,075 this year. 


Mr. George Robinson has patented a new 
process for sawing wood. The process, consists 
in substituting a platinum wire for the saw. 
The wire is heated to a white heat by the 
passage of an electric current. The wire, to which 
a forward and backward movement is given, cuts 
across the hardest woods with inconceivable ease. 
The platinum wire, constantly maintained at a 
white heat by the electric current, advances in the 
wood by carbonizing the surface which it touches, 
but this carbonization is entirely superficial and 
has no bad effect. 


Tho directors of the Indo-European Telegraph 
Company, at their board meeting on the 7th 
instant, declared an interim dividend for the six 


214 


THE TELEGRAPHIC JOURNAL. 


(Septeraber 15, 1875. 


months ended 30th June last, at the rate of 5 per | calculated on the same basis. 


cent, per annum. 


The S.S. Ouroline has left for Whitehaven with 
the Isle of Man cable on board, and the restoration 
of communication may be expected at any moment. 
The cable is almost entirely new and of a heavier 
type than the former. It is to be hoped that it 
will be some years before there is any interruption 
again. 

Tho Great Northern Telegraph Company’s traffic 
receipts for the month of August amounted to 


385,001 francs, as against 415,383 francs in the 
corresponding period of last year. The total 
trafic receipts from Ist January to 31st 
August amounted to 2,794,859 francs, as against 
2,902,109 francs in the corresponding period of 
last year. 


The Eastern Telegraph Company’s traffic receipts 
for the month of August amounted to £30,005, 
against £31,265 in the corresponding period of 1874. 
The traffic receipts of the Eastern Extension, 
Australasia, and China Telegraph Company 
(limited) for the same period amounted to £20 072, 
against £19,627 for the corresponding period of 
1874; and those of the Brazilian Submarine Tele- 
graph Company (Limited) to £10,032, against 
£9,761 last year. 


The number of messages passing over the Cuba 
Submarine Telegraph Company’s lines during the 
month of August was 2,272, estimated to produce 
£2,200, against 1,750 messages, producing £1,622, 
in the corresponding month of last year. 


Information has been received by the Cuba Sub- 
marine Telegraph Company of the interruption of 
the Key West Punta Rassa cable belonging to the 
International Ocean Telegrap1 Company. Com- 
munication between those points is being main- 
tuined by steamer at a delay of about one day. 
Should the cable not be speedily repaired the new 
cable, which has arrived out but is waiting for 
more favourable weather, will be at once laid. 


An official announcement has at length been 
made of the completion of the repairs of the Direct 
United States Cable. The insulation of the cable 
is reported by the contractors as being perfect :— 
‘*We understand that the tariff of the Direct 
United S ates Cable Company, whose cable, as 
announced, is finally in complete working order, 
and which will be opened for traffic on the 15th 
inst., has been settled as follows :—To Canada, by 
day, 1s. 10d.; by night, Ils. per word; to New 
York andthe zone comprising New England and 
Pennsylvania, by day, 2s.; and by night, 1s. 2d.— 
the rates for the other zones into which the work- 
ing on the American continent is divided being 


The peculiarity of 
this tariff, it will be seen, is the distinction between 
day and night service, whichis in reality a dis- 
tinction between express, and non-express mes- 
sages, the former being charged a higher rate. 
The non-express messages, however, are not to be 
subject to any delay. The arrangement simply is 
that any person may put in a telegram at any hour 
of the day, marked night service, and it will’be 
delivered next morning. As practically two-thirds 
of the messages transmitted are believed only to 
require delivery next morning, the tariff now 
established is for general purposes only 1s. 2d. a 
word, and fairly enough a higher charge is made 
where delivery before next mor: ing is important. 
The reform of charging specially for express mes- 
sages has cften been urged upon telegraph com- 
panies, and the new competitor for Atlantic tele- 
graph business does good service by introducing it, 
in addition to the benefit it confers on the public 
directly by lowering its general tariff. The Direct 
Company is thus fulfilling its pledges to make 
messages cheap, the public being also virtually 
indebted to it for having already, by the mere 
prospect ofits competition, compelled the lowering 
of former high tariffs to the present rate of 2s. per 
word. We may express the hope that the policy 
thus initiated will be faithfully adhered to.” —Daily 
News. 


Not so many years ago it was considered a feat 
in deep-sea sounding to reach a mile or a mile and 
a half, and even then, after allowance has been 
made for the action of currents upon the line, the 
actual depth attained was a good deal matter of 
calculation or guess. Breakages also were con- 
tinually occurring in the hauling up, from the 
necessary slenderness of the cord in comparison 
with the weight of the lead. The modern method 
by which the lead detaches itself at the bottom 
meets that as well as several other difficulties nearly 
as important, and the wonder is that it was not 
thought of sooner. Now there is scarcely any limit 
to the depth of soundings, except the depth of the 
sea, which the recent explorations of he Challenger 
go far to show to be in accordance with the theory 
that its greatest depth is equivalent to the height 
of the highest elevations above its level. The 
deepest sea soundings yet effected were obtained 
by the Challenger this year in the abysses off New 
Guinea, depths which have occasioned a sharp line 
of demarcation between the fauna of Asia and 
Australasia. The ‘‘lead” weighed 4 cwt., and 
struck bottom at the tremendous depth of 4,450 
fathoms, or about 26,700 feet. The hollow rod, by 
which specimens of the bottom are brought up, 
was full of mud, and both the thermometers that 
had been sent down were smashed to atoms by the 
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enormous pressure of the superincumbent water. 
A previous unsuccessful attempt to reach the bottom, 
but in which 4,545 fathoms were sounded, showed 
the temperature at that depth to be deg. Fahr., 
uncorrected. 


The traffic receipts of the Direct Spanish Tele- 
graph Company for the month of August were 
£1,773, against £1,282 in the corresponding period 
of last year. From the same company we learn 
the averags time occupied in the transmission of 
telegrams between Madrid and England, “via 
Santander,” during August was three hours and 
four minutes (including transmission over Spanish 
land lines). 


QOFlL 


vox 


The half-yearly meeting of the proprietors of the 
Submarine Telegraph Company was held on 
August 24th, at the London Tavern, Bishopsgate- 
street, Sir James Carmichael in the chair. The 
report and accounts having been taken as read, 
the Chairman, in moving their adoption, said there 
was very little to which he need call the attention 
of the meeting. They were all aware of the Tele- 
graphic Conference which had been held lately at 
St. Petersburg, and at which that company was 
efficiently represented by its secretary, Mr. Clare, 
He was happy to say that nothing occurred there 
which affected the interests of that company. 
Various resolutions were passed respecting inter- 
national traffic, but none of them affected their in- 
terests. The delegates considered it not desirable 
- to alter the rates for the general European traffic, 
and therefore they remained in statu quo. So far 
as his own opinion was concerned, he would have 
been glad to have seen a moderate general reduc- 
tion of the rates, believing that such a reduction, 
if made prudently, always led to an increase of 
traffiz, and encouraged the public to telegraph 
more than they had done; but, as he had first 
mentioned, the delegates of the different govern- 
» ments thought otherwise. He regretted that the 
receipts of the last half-year were not a little 
larger, but it must be remembered that that was 
always the worst half year. So long as there was 
no speculative action on the Continental Bourses 
they could not expect any great increase of tele- 
grams; but he was happy to say that the tide was 
turning, and they had never done a better busi- 
ness than during the last fortnight. (Hear, hear.) 
The expenses were a little higher than in the cor- 
responding half of last year, but that was to be 
accounted for by the increased number of Hughes’s 
instruments employed. There were now six of 
these working at Paris; and they used them when- 
ever they had an opportunity, because, although 
they were more expensive than other instruments 
to purchase, and required an extra clerk to work 


them, the advantages in speed and accuracy fully 
compensated the company for the additional out- 
lay. He was happy to say that the debenture 
debt of that company, had been completely extin- 
guished. (Hear, hear.) That company now stood 
in a position which was occupied by few companies 
connected with the City of London, that of having 
neither debenture debt nor preference stock, so 
that all the earnings went to the shareholders. 
(Hear, hear.) The cables were in excellent work- 
ing order, and at that momert there was not a 
single sick cable. Of course that was in a great 
degree owing to the large sum which had been 
spent during the last year on renewals. That 
money had been well spent. Their steamer had 
been lying in the Granville Dock for the last eight 
weeks without going to sea, and the fact that 
when an accident occurred a few week ago the 
cable affected was repaired within two days, 
showed of what immense importance it was to 
have a steamer always ready for use. In conclu- 
sion, he congratulated the meeting on the condi- 
tion and prospects of the company, which were 
never more sound and encouraging. (Cheers.) 
The motion was then agreed to, after which a 
dividend at the rate of 153 per cent. per annum 
was declared. The retiring directors and auditors 
were then re-elected, and on the motion of Mr, 
Boys, a vote of thanks was given to the directors. 


Prof, Palmieri has discovered a new instrument 
which he calls a ‘‘ diagometer,” and which is con- 
structed for the rapid examination of oils and 
textures by means of electricity. What the ap- 
paratus will do, Prof. Palmieri details thus:—1. It 
will show the quality of olive oil. 2. It will dis- 
tinguish olive oil from seed oil. 3. It will in- 
dicate whether olive oil, although of the best ap- 
pearance, has been mixed with seed oil. 4. It will 
show the quality of seed oils. 5. Finally, it will 
indicate the presence of cotton in silken or woollen 
textures. The professor has been complimented 
for this invention by the Chamber of Arts and 
Commerce at Naples, who have published a full 
description of the apparatus, with instructions for 
use.—From Nature. 


Gorrespondence. 


To the Editor of the TELEGRAPHIC JOURNAL. 


Str,—On the night of May 31st, during a thunder- 
storm, the lightning struck the Brazilian Vice-Consul’s 
house. ‘he house, like most houses here, is nearly flat- 
roofed, with bricks laid on strong hard-wood battens and 
joists, and covered with flat, square tiles, laid in cement. 
On the roof over the door there was a flag-staff 18 feet 
long, and about 4 inches diameter at the lower end, and 
fastened’ to ths parapet-wall of roof with iron staples, 
This was struck and shattered longitudinally into several 
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pieces, many of them not thicker than a lucifer match. | been thoroughly digested. We quite agree with him. 


One of the larger pieces, 10 feet long and 2 inches broad, 
was thrown on the roof of a house on the opposite side 
of the street, about 50 yards away. There were two 
holes made in the roof about 2 feet square—the first about 
a yard from the heel of the flag-staff, and the other 25 
yards from it, nearly in a straight line. The plaster on 
the front wall facing the street was cracked, and there 
was a small opening made diagonally from the staple 
that held the heel of the flag-staff through the wall down 
to an iron shield with coat of arms painted on it, that 
hung over the door; and where the lower part of this 
shield was fastened to the door-frame, the lightning 
seems to have passed through the frame, splitting and 
charring the wood, as if a red-hot iron had been passed 
through it, to a vertical iron bolt on the inside used for 
fastening the door. From the end of this bolt it ran 
along the wood-work, blackening it in its passage to the 
lock 3 feet from it. At the lock it divided itself into 3 
parts—one running to a hinge on each side of the door, 
and from the hinges to the ground; the other part to a 
bolt at the foot of the door, and from thence to the earth, 
tearing up about 18 inches of the tiles on the floor. 

A man and boy in the next room were thrown down, 
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The paint on the shield, bolts, hinges, and Jock, were 
not in the least discoloured, but the lead-coloured paint 
on the door was blackened, showing where the lightning 
passed from one paft of the iron to the other. 

In the hole made in the roof the bricks and tiles were 
knockedaway, but the wooden battens and joists remained 
intact. ‘There were no pieces of metal in the roof, save 
the nails that fastened the battens to the joists. 

It is easy enough to account for the pieces of the flag- 
staff being thrown to a distance, by the lightning decom- 
posing the moisture in the pores of the wood, and the 
gas thus formed expanding, tearing, and scattering the 
fragments to a distance. 

The holes in the roof might be accounted for in the 
same manner, by supposing that there were slight cracks 
in the tiles, and that these were filled with water, as it 
was raining at the time, and when the lightning ran 
along the wet roof it decomposed the water in these 
cracks, bursting holes in the roof and escaping over the 
wet surface of roof and wall in rear to earth. But I 
would like to know the opinion of some physicist on the 
subject, and if he can offer any other explanation, 
Perhaps you or some of your readers could oblige me. 
I enclose a sketch of the door, and a section of the roof 
and walls as they appeared the morning after the 
stroke. 

I am, yours sincerely, 
J. H. Buoomrie.p, F.A.R. 
Concordia Republica Argentina. 
4th July, 1875. 


slotices of Books, | 


Lhe Equatorial Needle, or a Compass which swings EB. and 
W. &¢. By W. A. Ross. London; E. & F. N. Spon. 
Tue author informs us that these remarks were thrown 
hastily together, and are not to be considered as having 


He has much to learn, especially of magnetism. 


Explanation of the Double Balance Method of Duplex Tele- 
graphy. By W.P. Jounston, Indian Government 
Telegraphs, Calcutta. 

This is a pamphlet printed for private circulation, and 
is very ably put together. It describes the system of 
duplex telegraphy introduced into India by Mr. 
Schwendler, which is, in fact, Mr. Stearn’s bridge 
method considerably overloaded with unnecessary 


resistances ; s0 much so that ‘‘about four timesthe battery | 


power employed for single working is required.’ It is 
said that the “ double balance” has been adopted to avoid 
the objection that ‘in all the other known duplex 
methods, balancing the outgoing current at one station 
disturbs invariably the balance at the other station, and 
therefore if balance in any one station has once been 
disturbed, it can be regained only by successive adjust- 
ments in both stations.” This is one of those among many 
objections which sanguine inventors, in describing their 
inventions, are sofond of indulgingin, but weare surprised 
that such practical telegraphists as Messrs. Schwendler 
and Johnston should give currency to such a myth: 


GATHERINGS FROM THE EDITOR'S 
NOTE BOOK. 


WHEN a cable is perfect, the tests of positive and 
negative currents are similar; when any flaw 
exists they vary.—(Thomson). 


Christie invented Wheatstone’s parallelogram 
in 1836, and it is described in the Philosophical 
Transactions for that year; and J. B. Cooke, pro- 
posed the shunt in 1847, which is also described in 
the Philosophical Transactions for that year. 


The Messrs. Siemens first established the present 
careful system of testing cables upon the Malta 
and Alexandria cable in 1860, and were thus the 
means of introducing the Wheatstone bridge into 
general use. 


Mr. C.F. Varley pointed out as early as 1856 
that it was better to use zinc currents when testing 
a line for earth. The copper currents decomposed 
the water in the fault, and caused it apparently to 
disappear by coating the wire with oxide. . The 
zinc current remedied this defect, 

A contact between two wires, due to a bad earth 
at the terminal station, is easily determined by 
watching the direction of the currents. If the 
direction of the currents be the same at each station, 
it is bad earth; if different, it is on line. 


One of the earliest and prettiest experiments, to 
show the repulsion due to similarly charged bodies, 
was devised and practised by Cavallo. He applied 
a feather to an electrified glass tube. The feather 
at first; sticks to the glass; it becomes slowly 
charged, and then flies off. It is then easily main- 
tained floating gracefully in the air, the same side 
being always presented to the tube. With an ex- 
cited glass tube and an excited ebonite rod, the 
feather can be made to fly from one to the other 
like a shuttlecock. Faraday was very skilful in 
maintaining a_ gold leaf floating in the theatre 
of the Royal Institution, and Tyndall sometimes 
repeats the experiment, 
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Vou, IIT.—No. 64. ‘interval of time of no less than twenty minutes 
** proved to be of no ayail.”’ 
— The Roport of the Committee of the House 


RAILWAY BLOCK SIGNALLING of Lords on the Regulation of Railways Bill in 
; By W. LANGDON, M8.TE ; r 1872, gives the following as the result of their in- 


vestigations. 
= ‘¢ 5, There is a general concurrence of opinion 
‘‘among the witnesses in favour of the block 
‘‘system on all important railways carrying 
‘* passengers. 

‘* 6, Experience has proved that this system is 
‘* compatible with the highest rates of speed. 

‘¢7, On some railways where the block system 
‘* exists on their entire lines, the speed is stated, 
‘‘in the case of certain trains, to be between 50 
‘¢ and 60 miles an hour. 

‘© 8, There are many single lines where the 
‘block system has been found indispensable for 
‘* the safety of the traffic.” 

The power which electricity possesses, as an 
auxiliary, for facilitating and protecting the work- 
ing of railway traffic is daily becoming more 
apparent to railway men. The numerous accidents 
which have occurred, and which could, and probably 
would, haye been avoided had the block system 
been in operation; the constant recommendations, 
and of late the positive refusal of the Board of 
Trade to sanction the opening of lines without such 
protection; the general freedom from casualties on 
those lines on which it is worked out in its entirety ; 
the frequency of accidents on those lines unproyided 


I.—Or the many important duties which electricity 
is called upon to perform, none are more so than that 
by which it is required to regulate railway traffic. 
T’or years the exigencies of railway service were 
such as to adinit of the absence of such protection. 
With but few trains and stated crossing places, 
accidents were few and far between. The enormous 
and rapid growth of the several railway systems; 
the increased public demand for rapid and ready 
intercourse between all large centres of commerce ; 
and the multiplicity of junctions has, however, 
reduced this system to one of both danger and 
difficulty. Day by day our railways are becoming 
more and more crowded, whilst the intermingling 
of heavy goods and miveral trains, with the rapid 
passenger and swift express, add to the difficulties 
which have to be encountered and overcome by the 
traffic manager. 

Colonel Yolland has stated that ‘“ the danger of 
‘‘ punning trains at intervals can only be obviated 
‘* by the block system of telegraph,” and in one of 
his reports to the Board of ‘lrade has confirmed 
this by the following decided expressions :— 

‘« An interyal of time, as a means of ayoiding 


—————— SSS 
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‘‘ collisions between trains, is, in my judgment, | with it; and the wonderful assistance it affords in 
‘* worse than useless; itis deceptive andthoroughly dense foggy weather and on crowded lines, are all 
‘¢ uncertain, as an interval of half an hour at one reasons for its employment which none can ignore, 
‘* station may have entirely disappeared before the | and which must ultimately lead to its universal 
‘* first train arrives at its next appointed stopping | adoption. 
‘‘ place, whereas an interval of space, no matter or some time all railways were, and many still 
<¢ how short, between following trains, if preserved, | continue to be, worked upon what is known as the 
*¢ will always prevent a collision taking place. “time” system—that is, trains are not allowed to 
“‘T am not arguing in favour of some imprac- leave or pass certain points, or certain stations 
‘* tical mode of working traffic, and laying myself | within a certain interval of time. Numerous anu 
‘* onen to the remarks— that it is all very well in’ serious have been the accidents arising from this 
‘‘ theory, but will not answer in practice; but I | cause. A heavy goods or passenger train is started 
‘¢ advocate, as the best means of preventing these | from a station, and an ample interval allowed before 
‘‘ fearful collisions, the adoption of the electric | another train succeeds it. It may be this train is 
‘* telegraph, and the working of the traffic on the | a fast or an ordinary train. If the former, so much 
‘« ¢ block’ system, of not ailowing two following the worse. The goods breaks down at a point, or 
‘< trains to be between two adjacent stations at the is laboriously seeking its way up an incline hidden 
‘< same time.” from the view of the coming train, which only 
And Captain Tyler, in his report on an accident | becomes aware of its proximity too late to avoid a 
which occurred on the South Wales Section of the collision! Such has too frequently been the issue 
Great Western Railway on the 5th of November, | of a system which at its best can only insure the 
1862, says :— |due observance of its principle at stations and 
‘© A mere interval of time, whether it be ten | junctions, in many cases few and far between, 
‘* minutes or twenty minutes, or any other given | leaving miles of intervening line to chanco and 
‘‘ quantity, affords no true margin of safety. | good fortune. 
cc * % * * An interval of space isthe only | In the ‘‘ block”’ system we have a method of 
“true remedy for such a state of things, and it | regulating and protecting railway traflic, at once 
‘¢ matters not what the distance between the trains | as simple and secure as is the ‘‘time” system com- 
‘«* may be, whether four miles or two miles, or half plex and dangerous. A line worked upon this 
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principle is cut or divided into blocks or sections; 
the extent of each of which is regulated by the 
traffic to be worked over it. Where this is great, 
as is the case noar the Metropolis and large towns, 
or busy junctions, the sections are shorter than 
where the traffic is less frequent. At all these 
points, signals for the guidance of the engine driver 
are erected. No two trains are allowed in any one 
of these sections, upon the same line of metals at 
the same time. Thus, let A B CO D represent a por- 
tion of a line so arranged. 

The train in the section A B must not enter the 
section BC until the train or engine in that section 
(BC) has passed out of it, and is clear of the signal 
C. By this means trains are kept apart by a given, 
certain, and invariable space; whilst by regulating 
these spaces or sections to the amount of traffic or 
number of trains required to pass over them, such 
traffic may be dealt with with perfect safety and 
confidence. 

It has been stated that the lengths of the sec- 
tions thus formed are regulated by the amount of 
the traffic to be dealt with. It will be evident that 
whereas these sections will, in some instances, 
extend to four or five miles in length, and some- 
times even more, there will be occasions where 
their extent will be reduced even to half a mile. 
The outdoor signals erected at the point of division 
between the sections are the engine-driver’s guide. 
Such signals may be worked mechanically a 
distance of a thousand yards, but under no cir- 
cumstances can they be so worked a distance of 
four five or six miles. Here thenelectricity comes 
to our aid. By its means signals to indicate 
‘* Line clear,” ‘‘ Line blocked,” or any other indi- 
cation required, can be conveyed any distance in 
an inappreciable space of time. By such signals the 
signalran is guided in the working of his outdoor 
signals, A train enters section A B (Fig. 1) in the 
direction of B. Itsdeparture from A is signalled to 
B, B records on the signal instrument at A, line 
blocked, and retains the signal in such position 
until the train arrives at, and is clear of B. On 
the departure of the train from A, A places his 
outdoor signals for trains proceeding in the direc- 
tion of that just entered, the section A B, at danger, 
forbidding any other train whatever to follow, and 
he retains his signals in this position so long as B 
indicates to him by the signal instrument that the 
line is blocked. On the arrival of the train at, 
and its departure from B, B removes the block 
signal, replacing it by an all clear signal, and the 
signalman at A then replaces his outdoor danger 
signal by an all clear or caution signal, according 
how the line or station is worked. It will thus be 
seen that with such a power at our command, it 
only remains to apply it in its simplest and safest 
form, and to reduce its application to a system 
such as shall meet the exigencies of the traffic, 
whilst securing the muximum of safety. 

(To be continued.) 


ON THE TELEGRAPHIC PROBLEMS OF 
DOUBLE SENDING AND QUADRU- 
PLEX TELEGRAPHY. 


By G. K. WINTER, 
Telegraph Engineer to the Madras Railway. 


(Continued from page 208.) 
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To begin with, then, I attacked the problem by th» 


second method, that is to say, I said, let there be 
four variations of current; how can | cause these 
four variations to produce, on two Morse instru- 
ments, the four necessary combinations? The 
apparatus to be so arranged that no kick shall be 
produced on either of the Morses, at any of the 
moments of change from one yariation to another ; 
and also that the adjustment of the arrangement 
shall not depend in any way on differences in the 
sensitiveness of relays. 

This is the problem I set myself, for I took it for 
granted that when once this had been solved the 
arrangement of the keys to produce the required 
variations would be easily accomplished. 


Fig. 3. 
R’ 
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In Fig. 3 let L be the line, with a resistance, say 
of 1,000 units, and let 7 be an artificial resistance. 
Let b bea local battery, and A a battery at the 
distant station, of equal strengths, and sending 
their currents in the direction’ indicated by the 
arrows, ee e are earth plates. R'is a relay 
wound differentially, and R is another relay, not 
wound differentially, but connected between the 
pea point of R' and earth, as shown in the 

gure. 

It is evident that the two currents will neutralize 
each other’s effect on the relay R', but that they 
will both flow through R in the same direction. 
R! will evidently not work, but R will. 
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Again, let Fig. 4 represent the same arrange- 
ment, except that the direction of the battery B is 
reversed, as shown by the arrows. Then the 
currents will flow in the same direction through 
the two coils of the differential relay R', which will” 
consequently work, whereas no current will flow 
through R, as the potential of the circuit at the 
centre of the differential relay will be zero, the 
batteries being equal in power and the resistance 
equal on each side of this point. Thus in this case 
the relay R' will work, but not the relay R. 

Next, let us have no battery applied at the send- 
ing station, but the line joined to earth as shown 
in Fig. 6. 

It is now evident that both relays will work, for 
a large portion of the current from 0b will flow 
through R to earth. Thus, with three variations 
of current coming from the sending station, we 
can produce three of our four combinations. It 
remains to be seen how we can produce the fourth, 
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Let us suppose the differential relay R! to have 
two tongues, and let the connections be made as 
shown in Fig. 6. Further, let this relay be 
polarised, and let both its tongues be worked by a 
oan’ in the direction shown by the arrows in 

ig. 5. 


ee +1000 


_ 

We must also suppose that when in a state of 
rest, that is, when no current is passing through 
tbe relays, the tongues will be in the positions 
shown in Fig. 6. 
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Things being thus arranged, let a current from 
S be sent, as shown in Fig 7. 


| position of rest against its insulated point. 


Ist. If we have two units of copper current from 
S, the sending station, that is in the direction shown 
by the double arrow in Fig. 7, both tongues of the 
relay R! will be open, so that, notwithstanding that 
the tongue of relay R is closed, the circuits of both 
morses will be broken, and those instruments con- 
sequently at rest. 


2nd. If we have only one unit of current flowing 
in this direction from the sending station, the cur- 
rents flowing through R! will balance each other, 
and consequently the tongue ¢ will go to its posi- 
tion of rest, that is to say against its contact stud, 
and‘as the currents flowing through R still cause 
its tongue to remain against its contact stud, we 
shall have the local circuit of morse A completed, 
and therefore that instrument will work. The 
tongue t! of relay R' will on the contrary remain in 
its position of rest, that is, against its insulated 
point, and consequently the circuit of morse B will 
be opened, and therefore that instrument will be at 
rest. 

srd. If we have one unit of zinc current, that is, 
as shown in Fig. 4, we shall have both tongues of 
relay R! closed, but the tongue of relay R will be 


_ opened, as that relay will have no current passing 


through it, and its tongue will therefore go to its 
We 
shall therefore have the circuit of morse B closed, 
but that of morse A open. 

4th. Ifnocurrent arrives from 9, all the tongues 
will be closed by the action of the current in the 
local circuit, and consequently both morses will 
work. 

At the sending station, then, we want such an 
arrangement of two keys as shall produce the fol- 
lowing variations of currents, by their four combi- 
nations. 


Fig. 7 
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We shall then have a current running through 
one coil of R!, not only in a direction opposed to 
that from b, but also of double the strength, and con- 
sequently, the resultant magnetic effect of the | 
currents on this relay will be to give it a polarity 
which will be opposed to its working; thus, not. 
only is the tongue ¢! allowed to fall away from its | 
contact, but is held in that position while the 
tongue t is also forced away from its central point 
against which it leans during all the other varia- 


tions of the currents received from 8. 
Hitherto we have supposed the resistances on 


each side of the differential relay to be equal, but | 
it will be seen at once that we may reduce the re- | 


sistance 7, if we reduce the number of cells in the 
battery 4 in the same proportion; we may thus 
easily reduce this battery to one cell. 

To recapitulate then, we find that— 


Ist. A copper current of two units when both 
keys are at rest. 
2nd. <A coppercurrent of one unit when key A is 
depressed. 
8rd. <A zine current of one unit when key B is 
depressed. 
4th. No current when both keys are depressed. 


(To be continued.) 


ON TELEGRAPH CONSTRUCTION. 
By JOHN GAYEY, Assoc. Soc, T. E. 
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IRON. 


AVERY brief glance at the methodsof manufacturing 
this metal is perhaps advisable. Very little native 
iron is found on the earth’s surface, but in com- 
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bination with various substances, and known under 
the general name of iron ores, it is widely dis- 
tributed. Tho ordinary method of obtaining the 
metal from these ores, consists in exposing the 
latter to a very high temperature, in contact with 
compounds calculated to enter into chemical com- 
bination with the earthy or gascous substances 
united with the iron. Sometimes the ore is first 
calcined, or roasted in great heaps, to expel! the 
more volatile compounds; sometimes it is filled 
direct into the furnace, which is a huge structure, 
varying from fifty to sixty feet in height, and of a 
corresponding width. ‘his furnace, when once 
started, is kept in uninterrupted action until the 
necessity forrepaizs, or the reduction for the demand 
for iron renders it necessary to blow it out. The 
charges of material, consisting of fuel, ore, lme- 
stone, &c., are fed in regularly at the top, the 
liquid iron and other compounds being withdrawn 
from conyenient openings near the base. The 
necessary draught is obtained by powerful blowing 
engines, which force strong currents of air, gene- 
rally heated to a temperature of about 600 degrees, 
into the furnace. A very high temperature is 
attained within the furnace; the metallic iron melts 
and drops on the hearth, wheuace it is periodically 
drawn off and run into moulds, whilst the slag, 
resulting from the combination of the earthy por- 
tions of the iron ore with the fluxing material 
which has been added, floats on the surface of the 
iron, and is drawa off through a convenient open - 
ing, and carted away to the ‘‘ waste tip.” 

The pig or cast iron thus obtained, is an indefi- 
nite compound of iron, with quantities of carbon, 
varying from two to five per cent. The properties 
of cast iron are well known. It has a brittle crys- 
talline structure, possessing great hardness, and 
offering considerable resistance to a crushing force, 
but with a comparatively small tensile strength, or 
power of resisting torsional cr tranverse strains. 

Tron deprived of its carbon and some other impu- 
rities, is known as malleable or wrought iron, and 
the operation by which this change is produced is 
that of puddling. The cast iron is placed in a rever- 
beratory furnace, which is so arranged as to cause 
the heat and flame from the combustion of the fuel 
to impinge on the surface of the metal. The latter 
speedily melts, and when in this state it is kept 
stirred, so as to bring fresh surfaces of iron con- 
stantly under the influence of the flame and hot 
gases. ‘The effect of this is to consume the carbon 
in the iron, which latter gradually loses its fluidity, 
and becomes viscous and pasty. Jn this state. por- 
tions of the iron are worked up into rough spongy 
balls, and placed under powerful hammers, where 
they are wrought into rough plates. These plates 
are cut into smaller pieces, which being tied to- 
gether, are again heated, and either roiled or ham- 
mered, the operation being repeated in some cases 
several times. The qualty of the iron is. much 
improved by this, and it thereby acquires that 
fibrous appearance, which is a characteristic of 
good wrought iron. 

Wrought iron has very different qualities to cast 
iron. Its power of resisting crushing strains is 
diminished, but its tensile strength is enormously 
increased ; it has, when of good quality, none of 
the brittleness of cast iron, it is easily bent, it 
becomes malleable, is readily rolled into sheets or 


bars, is susceptible of being drawn into wire, and | striking, that the balance of advantages remains in — 
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possesses the quality of welding at a white heat, 
although it has lost that of fusing or melting at the 


comparatively low temperature which the combi- 


nation with carbon gave to it. 

Steel is a certain definite mixture of pure iron 
and carbon, the proportion of the latter being much 
less than in castiron, but varying very considerably 
according to the purposes to which the finished 
metal has to be applied. The higher class of steel 
is made from the best malleable iron, by exposing 
the latter to heat in contact with carbon, the pro- 
cess being known under the name of cementation ; 
but within the last few years, systems of manu- 
facturing steel direct from cast iron have been 
largely introduced. Une process, due to Mr. 
Bessemer, consists in consuming the carbon, by 
forcing a quantity of atmospheric air through the 
melted metal, then by the addition of a definite 
proportion of highly ecarburetted iron, the exact 
quantity of carbon needed for the formation of stcel 
is restored to the liquid mass. 

Steel possesses many and yarlous qualities, 
dependent to a great extent on the purposes for 
which it is manufactured. Its tensile strength and 
resistance to crushing forces are much greater than 
wrought or cast iron. It also is susceptible of re- 
ceiving any given degree of hardness, by the pro- 
cess known as tempering, from that which is suffi- 
cient to scratch glass to very little above soft iron. 

The strength of iron, whether cast or wrought, 
and of steel, varies between very wide limits, ac- 
cording to the purity of the metal, the method of 
manufacture, €c. 

Cast iron has been produced with an ultimate 
tensile strength of 14 to 15 tons to the square inch, 
but this is rare. The average may be taken at 
seven tons, though it is ovcasionally as low as four 
to five tons. The force necessary to crush short 
cylinders, varies from 35 to 59 tons per square inch, 
aud the average may be taken at 45 tons. 

Wrought iron may be said to have, in extremo 
cases, a maximum tensile strength cf 30 tons, and 
an ordinary or average strength of 23 tons to the 
square inch, although this sometimes falls as low 
as 19 tons. ‘These figures do not apply to the 
strength of wire which, within certain limits, is 
greater in proportion as the sectional area is less. 

Steel may be said to have a tensile strength 
varying ‘from 33 to 53 tons per square inch of 
section. 

A form of cast iron, known by the name of mal- 
leable cast iron, is frequently used in minor fittings 
for telegraph work. It is prepared by exposing 
castings, immersed in oxide of iron, or other sub- 
stances rich in oxygen, to a high temperature, and 
allowing them to cool gradually. The oxygen 
combines with a portion of the carbon, and the 
withdrawal of the latter imparts a remarkable 
degree of toughness to the material so treated. 

fron poles. These have not to any great extent 
been used in England. The principal objection to 
their extended introduction, is the heavy cost of 
that material as compared with wood. At first 
sight it might appear that their increased durability 
would counterbalance this, but except in localities 
where ornament is an object, itis not so, Creosoted 
timber is so durable, that it is quite possible that 
it may equal the duration of wrought iron, and 
even though it do not, the difference in cost is so 
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favour of the former for use in this country. Abroad, 
and especially in tropical countries, iron poles are 
very extensively used, as they present many advan- 
tages over timber. The use of iron admits of the 
niaterial being so disposed, as to obtain the maxi- 
mum strength, with the minimum material; the 
poles are likewise generally constructed in sections, 
so that by these means great facility of transport 
is attainable, a point of much consideration in 
countries which have not well developed systems of 
roads, and means of transport. Moreover, iron is 
of course proof against that great enemy of timber, 
the white ant, which is so common within the 
tropics. 

In the application of ion to Telegraph poles, the 
main objects to be kept in view should be, the 
obviating of the “destructive effects of oxidation, 
and the distribution of the materials in such a form 
as will combine strength, lightness, and elasticity. 

These two objects are generally attained by con- 
structing poles of a combination of wrought and 
cast. iron, the latter being used for that portion 
which is fixed in the ground, and which rises some 
height above it, and the former being employed for 
the upper portion of the pole. ‘The advantage of 
cast irom for the base piece, consists in its durability, 
it not being subject to oxidation under the influences 
which generally affect Telegraph poles, and also, 
bevause an ornamertal character is, where neces- 
sary, readily and cheaply imparted to it. Wrought 
iron is used for the upper portions on account of 
its greater strength, and its superior elasticity, 
whereby it is better able to resist the sudden strains 
and jerks to which it is subjected during rough 
gales. The yarious sections of which an iron pole 
is constructed, may either be held together by 
friction, tapered joints being provided, or they may 
be fitted with sockets and secured by lead or other 
suitable cement. 

Tron has, however, been applied in many ways 
to the construction of telegraph poles; sheet iron 
wrought into various forms, rolled tapered tubes, 
bars, ribbons, angle iron, and cast iron cylinders, 
being variously combined, As an example of each 
class, we will describe briefly a few of the best 
known. 

Hamilton Standards are examples of poles con- 
structed principally of sheatiron. They are formed 
of plates varying from a } to 3 of an inch in thick- 
ness, bent into a circular form and rivetted, so as 
to furnish tapered cylinders about eight feet long. 
The sections for each post vary slightly in mean 
diameter, so that when fitted one over the other, 
poles of a uniform taper, varying from 16 to 40 
fect lung may be constructed. | 

The base consists of a cast iron taper cylinder, 
over which the lower section fits, and it is provided 
at the bottom, either with two cross pieces of angle 
iron, or with a base plate, which adds to the ground- 
hold of the pole. The poles are, for convenience of 
handling and transport, shipped in sections, and 
fitted together in situ. 

These poles are now generally galvanized, as if 
this be not done it is found that they oxidise very 
rapidly. It is stated that in some cases, when ex- 
posed to the action of salt water and not galvanised, 
poles of a similar character have been destroyed in 
four years. 

Siemen’s Lron Poles, which have been very exten- 
sively used, consist of a wrought iron cylindrical 
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base piece, at the bottom of which is bolted one of 
Mallett’s buckled plates. These plates consist of 
sheets of rolled iron, about three feet in diameter, 
to which great stiffness is imparted by their being 
dished, or bent into a dish-like curve. The upper 
portion of the pole consists of a continuous rolled 
taper tube, which fits into a socket in the upper 
portion of the cast iron base piece, into which it is 
cemented by means ef a mixture of sulphur and 
oxide of iron, 

Cast iron cylindrical tubes, strengthened by 
collars or bands of wrought iron, and fitting tele- 
scopically, have been employed as well as wrought 
iron, either ina taper form or varying by grada- 
tions, and attached te a cast iron cylinder fitted 
into the ground. 

Some poles have been constructed of a species of 
lattice work, somewhat similar to those frequently 
used for signalling purposes on railways. These, 
however, are too costly for general use. A modi- 
fication of this, termed a riband pole, has been 
manufactured. It is of cylindrical form, constructed 
with thin bars or ribauds of iron, crossing one 
another at regular angles, rivetted together, and 
strengthened with angle irons. The facility with 
which these poles could be climbed would perhaps 
be found objectionable on high roads, even though 
the advantages they might possess rendered their 
use advisable. Jittle or no practical experience 
has been obtained of their value. 

For light work, we have extemporised iron poles 
from a few lengths of different size cast and 
wrought iron gas pipes, fitted telescopically. These, 
with the aid of ornamental cast collars, hava 
occasionally served the required purposes iu emer- 
gencies. 

Iron is largely used for overhouse work, and with 
advantage. For this purpose, rolled taper tubes, 
either whole or fitting telescopically, are the most 
advantageous, They fit at the base into a semi- 
cylindrical iron casting, which can be adapted. 
either for use in a roof gutter, or fixed on a ridge. 
The work looks light, is durable, and requires-less 
attention than wooden supports, 

The proportions which should be given to iron 
poles, either of cast or wrought iron, will be con- 
sidered when we deal with the pole as part of a 
complete structure. 

As has been previously remarked, iron poles in 
this country are used primarily in localities where 
the erdinary wooden structure being objected to, 
something of an ornamental character is needed. 
This involves certain difficulties, for in traversing 
a town the ordinary facilities for staying do not 
generally exist, and if an iron pule be made sufli- 
ciently large and strong, to withstand of itself the 
strain of the wires it will hayo to carry on curves 
and at angles, it becomes as unsightly as a wooden 
one. This difficulty is met by reducing the sizo 
and consequent strain of the wires, and then by 
using two or more sizes of poles, one, as light and 
airy a structure as is suitable for straight lengths, 
the other heavier, for curves and angles. As a 
rule, two dimensions of poles should serve for any 
given work, and uniformity of design, should for 
each work be preserved, the strength only being 
varied. ‘The stiffness of light poles may be in- 
creased by trussing. 

Tron Sockets to screw into the ground, and 
adapted for holding wooden poles, haye been ex- 
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perimentally tried, with results, so far as the addi- 
tional durability imparted to the timber is con- 
cerned, of a somewhat varying and disputed 
‘nature. ‘Taking into account the cost of the 
sockets, and the additional labour in fitting the 
joints, it appears that their extended use cannot 
be considered economical in this country. Tuey 
were likewise tried in India some years ago, but 
the iron socket was gradually lengthened and the 
timber pole shortened, until the latter was wholly 
abandoned and the socket grew into a complete 
iron post. 


RESISTANCES AND THEIR MEASURE- 
MENT. _ 
By H. R. KEMPE. 
(Continued from page 158. ) 


XIX.—Joint Testing. 


Jornts are the weak points in a cable, and it 1s 
therefore essential that they should be not only 
carefully made but carefully tested. 

A joint being a very short length of the core 
offers, or should offer, a very high resistance, it 
would therefore be impossible to test it by a 
direct deflection method, that is, a method similar 
to that by which the insulation resistance of a cable 
is taken. Even with a very powerful battery the 
galyanometer deflection, provided the joint be good, 
would be almost inappreciable, consequently ano- 
ther plan must be adopted. The one most generally 
employed is that known as Olark’s accumulation 
method. 

A gutta-percha or ebonite trough is provided, 
which is suspended by long rods of gutta-percha 
or ebonite from any convenient hook. 

The good insulation of the trough is of great im- 
portance, and consequently the suspending rods 
should be as dry and clean as possible. It is usual 
to give them arub with a piece of parraffined rag, 
which prevents the formation of a conducting film 
of moisture on their surfaces. We may here re- 
mark that surface leakage is almost the only thing 
to be feared in electrical apparatus, and this should 
always be seen to by keeping all surfaces, over 
which leakage is likely to occur, clean and bright. 
The peculiar formation of ebonite causes minute 
quantities of sulphuric acid to form on its surface, 
which, however, may be removed by washing with 
clean water. It is aswell to do this before rubbing 
with the parraffined cloth. 

The trough is filled with water in which the joint 
to be tested is immersed, and held down by two 
hooks placed at the bottom. 

The portion of the core on either side of the joint 
should be carefully dried, for the same reason that 
the suspending rods were so treated. 

A metal plate is placed in the water in the 
trough, and connected to the front terminal of the 
discharge key. <A battery of about 200 cells has 
the zinc pole connected to one end of the conductor 
of the core, the other end of which is insulated. 

The other pole of the battery is connected to one 
terminal of a condenser, the other connections being 
the same as those for taking the measurement of 
a condenser discharge. 

The whole arrangement is, in fact, the same as 
this latter, with the exception that the pole of the 
battery which would be directly attached to the 


front stop of the discharge key is in this test con- 
nected to it through the medium of the joint. _ 

In order to ascertain whether the insulation of 
the arrangement is good, before commencing to 
test, place the battery wire which would be con- 
nected to the core, in the trough. Charge and | 
discharge the condenser and note the deflection 
obtained. Again, charge the condenser and before 
discharging it remove the battery wire from the 
trough, aud then after one minute take the dis- 
charge; this sbould be the same, or very nearly 
the same, as that obtained at first. If not, the 
insulation is defective. 

The insulation being obtained satisfactory, place 
the joint on the trough and connect the battery 
wire to it. 

The discharge key being pressed down, tke 
battery charges the condenser through the joint. 

After a certain time, usually one minute, the 
discharge deflection is noted. 

A similar measurement is also made, using about 
6 feet of perfect core, in the place of the joint. 

If the discharge deflection after the same interyal 
of time, in this case, is not less than that obtained 
from the joint, the joint is considered defective and 
is re-made. 

A thoroughly perfect joint it is evident should 
test at least as well as an equal length of perfect 
core, and the fact that so long a length as six feet 
of core is taken as a comparison, shows that the 
present system of jointing 1s far from perfect. 

When only one cbservation each is taken with 
the joint and the core the results obtained are only 
roughly comparative ones, and do not represent 
accurately the comparative resistances of the two, 
for if both discharge deflections were taken after 
larger equal intervals of time, it would be found 
thav the ratio of the two results obtained at first 
would not agree with the ratio obtained when the 
results were taken after longer or shorter equal 
intervals of time. By taking, however, a second 
reading with each after longer or shorter intervals 
true comparative results may be obtained. 

Thus the resistances of the two can be worked 
out from the formula— ss 


R= 
C log. ‘6 
a 


which formula we must point out, is as true for the 
case in which a condenser is charged: through a 
resistance as for the case in which it discharges 
itself through a resistance, the T in the former 
case being the difference between the times after 
which the observations are taken. Thus, if the 
first observation were made after 20 secs., and the 
second after 30 secs., T would be 30 — 20=10 secs. | 

If we simply require the comparative resist- 
ances, then we have 
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C log... Clog., =2 

yy Vv 

therefore , x 2 
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2 I 
V, and v, being the potentials observed at the be- 
ginning and end of the difference of time T, with 
say the joints, and V, and v, the potentials observed 
also at the beginning and end of the difference of 
time T with the length of core. 
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The system of charging the condenser through 
the joint cannot of course be made unless one 


end of the core is at hand to which to attach one | ) 
round the electro-magnets weighed 240 kilo- 


pole of the battery, 
When a joint is made in a cable core at sea 
neither end can be got at. The resistance, however, 


could be measured by arranging with the shore, | : 
used in experiments on Westminster Tower, grew 


before the joint is made, that at a certain time the 
end of the cable shall be put t> earth. ‘The rate at 
which the charged condenser would discharge itself 
through the joint could then be observed, and the 
resistance calculated from the regular formula. 

To enable the tests for fall of charge to be made 
readily when the condenser and resistance are not 
in one, as in a cable, the connections may be made 
as shown by fig. 29. 
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The plug switch § has one of its plugs placed in 
tne left hand hole permanently. Another plug is 
placed in the bottom hole, and the key being 
pressed down so as to charge the condenser, the 
‘* discharge” trigger is pressed, and the condenser 
commences to discharge itself through the resist- 
ance R. After a noted time the key is again 
pressed, but only far enough to hitch it on to the 
‘insulate ” trigger. 

The plug is then removed from the bottom to the 
top hole in the switch, and the ‘discharge ” 
trigger being pressed the discharge deflection (vy) is 
obtained on the galvyanometer. 

When testing a joint on board ship the terminal 
of the switch, which is joined to one end of the re- 
sistancein the Fig., would be attached to the metal 
plate in the testing trough, and the wire attached 
to ne other end of the resistance would be put to 
earth. 


GRAMME’S MAGNETO-ELECTRIC 


MACHINES. 
By ALFRED NIAUDET-BREGUET. 
(Concluded from page 200.) 
LIGHTING MAcHINES. 
‘Tue first]machine of this description weighed 1,000 
kilogrammes, and gaye a light equal to 900 burners. 


It had 3 rings and 6 electro-magnets. One of the rings 
excited the electro-magnet, whilst the other two 
supplied the lighting current. The copper twined 


grammes; that round the 3 rings 75 kilogrammes. 


| Its measurement was 80 centimetres in width; 


1:25 metre high. This apparatus, for a long time 
warm when in action, and remitted sparks between 
the metallic brushes and the bundle of conductors 
upon which the current accumulates. However, 
for two years, it gaye rise to no serious incon- , 
venience. 

Monsr. Gramme endeavoured to eliminate the 
sparks and the heating of the machine; and, as 
the intensity of the ight demanded by various 
governments did not exceed 250 burners, he was 
impressed to reduce the dimensions of his first 
machine, as shown by Figure 6. The instrument 
still had 6 electro-magnets, but, instead of being 
grouped in straight lines, they form triangles: 
the total current from both rings may be sent into 
the magnets, or one only, or lastly, the whole of it 
may be made to produce two separate lights. Its 
statistics are :— 


Weight .. 700 kilogrammes, 
Heighé .. .. .«. #90 centimetres. 
Width ee aU am 
Copper on electro - 


180 kilogrammes. 

5 two rings 40 e 
Normal light 500 burners 
Light from great speed 1000 
Sparks and heating.. nil. 

The latest type is shown by Figure 8, and em- 
bodies vast improvements on all previous machines 
of this class, 

Its form is of the same eharacter as that of the 
electroplating apparatus: its weight is 183 kilo- 
grammes; requires but 47 kilogrammes of copper 
for the ring, and the same quantity for the electro- 
magnets. Length, 55 centimetres; width, 55 cen- 
timetres, and height 60 centimetres. Normal 
power about 200 burners, but it will reach much 
higher. 

The following are the mean results of six series 
of experiments :— 


magnets. . 


3? 


Number Number 


of of Remarks, 
Turns. |Burners. | 

650 v7 No heat nor sparks. 

850 125 | 3 2: 

800 150 | ? :, 

900 200 | \ i 

935 250 | Slight heat, no sparks, 
1025 Heat and sparks. 


200 | 
| 


Among the improvements introduced into this 
machine may be mentioned the construction of the 
central ring, according to the ‘‘double”’ principle 
already referred to; an arrangement whereby the 
sparks disappear. By suitable means it can be 
joined up for ‘‘ intensity” or ‘‘ quantity,” or it may 
be used to produce two distinct lights instead of 
one only. This capacity for one machine to pro- 
duce two lights is of practical benefit for the reason 


[i 
bo 


that, when one light only is used, its enormous 
dazzling power casts many objects into deep sha- 
dows. By dividing the position of say two sepa- 
rate lights this objection disappears. M. Gramme 
constructed machines of from 50 to 100 burners— | 
so arranged that clusters of burners may be vari- 
ously placed. For some time his own study has 
been ht up by a single lamp, placed sufficiently 
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striking and distinctive sign. In addition, we 
merely hint that the uses to which Gramme’s 
machines might be put toas signal lights on board 
ships, are yery easily suggested to the thinking 
reader. 
Various INDUSTRIAL USEs. 

Small machines have already found their way 

into several industries, such as electroplating. In 


high to prevent the eyes catching sight of it, ex- | 


ceptingdesignedly. The light is locatedinadifiusing 


numerous factories, likewise, where Bunsen’s, 
| Groye’s, or bichromate of potash batteries are used, 
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globe in such a manner that it is not a shining 
point, but a large white brijliant globe—hence the 
strength of the shadows are much lessened. 
We will say very little regarding the electric 
light for light-houses. Eleven years experience 
in the Héve lighthouse without one night’s inter- 
‘ruption scarcely admits of a doubt, but that the 
large lighthouses will, before long, be all provided 
with Gramme’s machines. The capability of pro- 
ducing two lights mey be of service even in li¢ht- 
houses by placing one aboye the other—a yery 


_by a very powerful electro-magnet. 


it would be advantageous to employ Gramme’s 


machines. Some instances in which they might 


_be specially used as exciters of magnetism are :— 


1. Electro-sorters, or apparatus for the separation 
of iron or the oxides of magnetic iron from certain 
mixtures. 2. For miners’ lamps which are (in 
some places in France) unable to be opened except 
These lamps 
are very simply constructed. They are closed with 
a bolt, which can only be withdrawn by a special 
electro-magnet in charge of the lamp-keeper: no 
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knife, nor other power on the miner’s part, can hand free to handlethe lamps. 3. In combination 
withdraw it. Formerly these lamps were closed witha Planté secondary pile, whenever an inter- 
or opened by an electro-magnet excited by means mittent current is wanted at regular or irregular 
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of a biechromate ef potash batiery; but so much | intervals. or example, on board of a ship, or on 
trouble was experienced from it, that Gramme’s) the top of a lighthouse, brilliant lights at pericds 
machine has been substituted for it. The machine | of five seconds in every minute may be required. 
being worked by a treadle, leayes the operator’s| These may be obtained from a battery of 20 
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secondary couples to be recharged during the com- 
plomentary 55 seconds. A brilliant light of 4 
seconds duration per minute may be produced 
equal in intensity to the constant light obtained 
from a machine twelve times larger. 4. Amongst 
its advantageous uses in medicine may be cited, 
the cauterising, by means of a red hot platinum 
wire; and the chemical decomposition of tissues in 
the case of certain tumours. M. Moret, of Paris, 
has declared, after trial of a small Gramme, that 
if unites in itself all the conditions desired in 
therapeutics; and he has expressed his belief that 
it is the universal electrical medical machine of the 
future. Figures 4 and 8 are engravings of two 
such instruments suited to medical requirements. 


TRANSMISSION OF ForcE lo A DISTANCE. 


Since the current produced from one instrument 
will perform work in another, it is evident that the 
transport of mechanical force to a distance may be 
accomplished ; for whatever action one machine 
assumes, the other, no matter the distance (provided 
the current is.of sufficient strength), is similarly 
controlled. This idea might be of great utility to 
engineers, who could make use of the motive power 
of waterfalls so abundant among mountains, and 
other natural forces, to work the current-producing 
machine. 

The Seine, in point of illustration, is canalized 
throughout its whole course; a series of weirs 
putting it absolutely in the hands of engineers, 
who regulate it at pleasure. At each of these 
weirs a difference of level more or less great exists, 
and consequently we have the possibility of estab- 
lishing regular falls and turbines to utilise them. 
Now, to remove manufacture around these various 
weirs is not possible; but it is easy to transport 
their forces, by means of magneto-electric appa- 
ratus, into the neighbouring towns. Some of these 
weirs possess great power which is entirely lost; 
thus at Port-a-l’Anglais the force daily lost is 

- 3,000 horse-power. It is close to the town, and 
could be easily saved to the community. 

At the risk of being considered chimerical and 


dreamers, we maintain that, although unforseen, 


difficulties may present themselves, this new me- 
chanical combination will probably introduce an 
industrial and economical revolution throughout 
commerce, in places where natural forces are 
available at moderate distances from centres where 
power is required. 


—-— 


dots, 


TyE following method is used in Germany for the 
preservation of wood :—Mix forty parts chalk, fifty 
resin, four linseed oil, melting them together in an 
iron pot; then add one part of sulphuric acid, and 
apply with a brush. This yarnish, when dry, is as 
hard as stone. 


The Isle of Man cable was successfully laid on 
the 19th instant between the old landing place at 
St. Bees, near Whitehaven, and near Ramsay in the 
Isle of Man. Communication was re-established 
on the 20th inst., after many months’ interruption, 


Notice has been received by the Indiarubber, 
Gutta Percha, and Telegraph Works Company that 
the section of cable between Iquique and Caldera 
has been successfully completed. This brings Peru 
and Chili into telegraphic communication with 
Europe. The sections laid are from Callao to Arica, 
Arica to Iquique, and now Iquique to Caldera, thus 
completing the Peru-Chili connection. 


The manufacture of the New Zealand Cable is 
steadily progressing, and arrangements are being 
made forits shipment: the ‘‘ Hibernia” and ‘* Hdin- 
burgh”? will be employed on this work. The first 
vessel will be despatched early in the present 
month, whilst the second will follow early in 


November. The total length of cable being manu- 
factured is 1,870 knots. The core consists of 


107 ]bs. copper, and 1401bs. gutta-percha of 
Willoughby Smith’s improved manufacture. There 
are four types of cable—10 miles of shore-end, 59 
miles of intermediate, 300 miles of deep sea of the 
Mediterranean type—a solid covering of No, 13 
galvanized homogeneous iron wire, protected with 
yarn and compound—and 1,000 miles of special 
deep sea cable; this type consisting of 9 strands of 
hemp, alternating with 9 No. 13 galvanized homo- 
gereous iron wires, the whole being well protected 
with compound. 


Immediately after the announcement of the 
Direct United States Cable Company, the Anglo- 
American. Company announced a reduction of rates 
from 2s. per word to 1s., from the 15th September, 
allowing, as initiated by the Direct Company, the 
name of office of origin to go ‘‘free.”’” The Direct 
immediately followed suit, and reduced their tariff 
to 1s. per word, and at the present time this 
arrangement is in force; shares, however, went up 
on the report that the Directors were endeayouring 
to arrive at mutually satisfactory working terms. 
The receipts of the Direct have not yet been pub- 
lished, but the Anglo-American have announced 
the following :—Sept. 15 £1,020 

(This would include some at 2s. rate) 


oe Wey? 890 
Een be 790 
oat. 780 
iD 690 


This is sufficient to show at once that the reduced 
rate has more than doubled their traffic. 


At a meeting of the Board of the Anglo-Ameri- 
can Telegraph Company, held lately, it was resolved 
to pay an interim dividend of £1 per cent., free of 
income tax, for the quarter ending the 30th of 
September, payable on Ist of November, leaving 
an estimated cash balance of £18,000, in addition 
to £25,000 placed to reserve. The register of 
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transfers of the company will be closed from the 
27th September to the 2nd October, both inclusive, 


The West India and Panama Telegraph Com- 
pany (Limited) give notice of the interruption of 
the Santiago de Cuba—Jamaica and Punta Rassa— 
Key West Cables, thus cutting off direct tele- 
graphic communication with the West Indies via 
North America. By the recent opening of the 
Para - Demerara Cable, however, direct com- 
munication by wire is established yia Lisbon 
and Pernambuco with Para, Cayenne, Demerara, 
the Isthmus of Panama, and all the West India 
Islands except Cuba. ‘The tariff by the new route 
may be obtained at 74, Old Broad Street, and at 
all postal telegraph stations. 


The Indo-European ‘Telegraph Company 
(Limited) notify that the Singapore-Batavia Cable 
is restored, and that messages for Jaya and 
Australia are accepted as usual yia Teheran. 


The Eastern Telegraph Company (Limited) also 
announce that the communication being now 
restored, messages can be sent as usual if directed 
** via Suez.” 


Referring to the uotice of interruption of tele- 
graphic communication with the West Indies, the 
Cuba Submarine Telegraph Company (Limited) 
announce that messages for Cuba continue to be 
forwarded for their destination via United States. 
In consequence of the interruption of the Punta 
Rassa—Key West Cable of the International Ocean 
Telegraph Company—these messages will, how- 
ever, be subject to a short delay. 


The report of the Direct Spanish Telegraph 
Company (Limited) states as follows: — ‘‘The 
balance at the credit of profit and loss is sufficient 
to pay, after providing for the 10 per cent. prefer- 
ence dividend, a dividend at the rate of 5 per cent. 
per annum on the ordinary shares, leaying a 
balance of £429; but inasmuch as the half-year 
ending 3Uth June was commenced with a reserve 
fund of £704 (since absorbed in the repairs of the 
Santander Cable), the directors deem it prudent to 
recommend a dividend of 4 per cent. per annum on 
the ordinary shares, and to replace this sum of 
£704, together with a farther sum of £307 to the 
credit of the reserve fund, so as to begin the 
current half-year with a total of £1,011. 


The delay which has recently taken place in 
telegraph messages from Australia and Java is 
owing to the Eastern Extension Company’s cable 
between Singapore and Batavia having been under 
repair. ‘I'he communication which was interrupted 
is now restored, and messages can be sent as usual 
if directed via Suez. 
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TELEGRAPHS FOR LONG 
DISTANCES. 
Puper read at the meeting of the Society of Civil 
Hingineers of Paris, on the 4th June, 1875. 


By M. A. CRESPIN, 
(Concluded from page 204.) 


PNEUMATIC 


L now proceed to the consideration of the speed 
with which the boxes will travel in a pneumatic 
line of unlimited length, in which, by the methods 
described above, the vacuum will be kept at 0°5 
metres of mercury, and the pressure, admitted by 
the relays at intervals of 1,000 metres, equal to 
(0°76 metres of mercury; the tube to be one-tenth 
of a metre in diameter. 

My point of comparison will be the speed in the 
tubes of the Paris system, where a pressure of 
0°4 metres of mercury gives a speed of 20 metres 
per second, in a line 1,000 metres long, and 0°066 
metres in diameter. z 

The increase of diameter will increase the speed 
in the proportion 


100 10 

: or —_—— 
a/ 68 8 
say 25 metres per second. 

The fact that the line if kept exhausted of air 
will reduce the friction in each length of 1,000 
metres to an average equal to that of 600 metres 
at most, for at the beginning of each section, that 
is to say, at the moment when the train passes the 
pressure relay, there is no column of air travelling 
with it; at the termination of the section only, 
will the column of air which drives the train have 
a length of 1,000 metres. If the vacuum were 
perfect, the average friction length of the column 
of air would be but 500 metres. The diminution 
in the frictional length of the column of air gives 
an increase of speed in the proportion 


{1000 33 
Kf 8001 24 
The speed, raised to 25 by the increase of dia- 


meter, now becomes 
33 


= 36 metres. 
24 
We have then the increase of the difference of 
pressures, which is also in the ratio of the roots 


(6-50 115 
i AOA ie Gb 


The application of this last ratio indicates a 
speed of nearly 70 metres per second. 

This is an enormous speed, and would in all pro- 
bability be attended with some inconveniences, but 
it is evident that we should work with the highest 
speed possible. 

Now, observations made with trains running 
under similar circumstances at speeds of 40 to 50 
metres, have shown that these practical speeds are 
quite admissible in regular working. It is only 
necessary to employ a very strong material, ar- 
ranged in such a way that it alone shall wear 
without wearing the line; this end is attained by 
fitting the rubbing parts of the boxes with a softer 
metal than that composing the line. ; 
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The two ends of the line are provided with ap-. 


paratus suitable for sending and receiving, in 
which precautions are taken to secure a conside- 
rable slackening in the speed of the train when 
approaching its destination. | 

This effect is obtained by causing the air ir. front 
of the train to be compressed in the last hundred 
metres leading to the receiving apparatus; this 
compressed air is allowed to escape slowly in such 
away that the train rises slowly into the a>pa- 
ratnus, 

Pneumatic lines with relays would certainly be 
a valuable means of communication for correspon- 
dence between distant places. The facility with 
w hick trains can be multiplied upon these lines 
without considerable expense, the speed which they 
can attain, and even the small net cost of the 
system, if too large a diameter be not employed, 
would make it one of the greatest utility to the 
Postal service. 

The speed of transmission is three times that of 
the fastest railway train, if the stoppage of the 
latter are taken into account, and the establishment 
of the system upon lines where several days are 
required for exchange of letters, would evidently 
be of immense service. 

A line of this kind has been proposed for esta- 
blishing rapid communication between the As- 
sembly at Versailles and the Ministerial offices in 
Paris; its execution would be a first step in this 
path, which is littl known and which has been 
but little explored, 


a 


GATHERINGS FROM THE EDITOR'S 
NOTE BOOK. 


eae ee 


‘¢ Now creatures in the likeness of men vent their 
despicable passions in murderous assaults upon 
women and children. But science hints at an 
effectual cure. It is probable that, before many 
years have passed, electricity, which by some 
mysterious means enables our nerves to call our 
muscles into play, which enables us to converse 
with one wnother at distances of thousands of 
miles, which alike plates the teaspoon and illu- 
mines the lighthouse, will be called upon by an 
enlightened legislature to preduce absolutely in- 
describable torture (unaccompanied by wound or 
even bruise) thrilling through eyery fibre of such 
miscreants.” —7'he Unseen Universe. 


Wertheim, from an elaborate series of experi- 
ments, concluded that there is a temporary 
diminution in the co-efficient of elasticity in wires 
while they are transmitting currents, which is in- 
dependent of the heating effect of the current, 


Dufour found a notable diminution in tenacity 
in a copper wire through which a feeble current 
had passed for several days. In an iron wire the 
tenacity increased under similar circumstances. 


Edlund has shown that wires are elongated when 
trausmitting currents. 


_Cavendish showed that nitrogen and oxygen in 
air formed a mixture only, but that the passage of 
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electric sparks produced their chemical combina- 
tion—nitric acid being the result. 


‘‘Common air loses nearly all its resisting power 
at some temperature between that of boiling water 
and red hot iron, and conducts continuously (not, 
1 believe as is generally supposed to be the case, 
by disruption), as glass does at some temperature 
below the boiling point, with so great ease as to 
discharge any common insulated conductor almost 
completely in a few seconds.” —(Thomson. ) 


Faraday calculated that the decompositicn of a 
single grain of water required 800,000 discharges 
of his large Leyden battery, 


Buff finds the quantities of electricity associated 
with one miligramme of hydrogen in water to be 
equal to 45,480 charges of a Leyden jar, with a 
height of 480mm. and a diameter 160mm. 


Weber and Kohlrausch have calculated that if 
the positive electricity associated with one milli- 
gramme of hydrogen in water were diffused over a 
cloud, at a height of 1000m above the earth, 
it would exist upen an equal quantity of negative 
electricity at the earth’s surface an attractive force 
of 2,268,000 kilogrammes. - 


Faraday established the fact that gases are but 
the vapours of liquids possessing a very low boil- 
ing point, 

Rankine has drawn attention to the odour of 
metals. Whence this odour ? 


Induced Ourrent.—‘‘ It appeared asif the current, 
on its first rush throngh the primary wire, sought 
a purchase in the secondary one, and _ by a kind of 
kick impelled backward through the latter an 
electric wave, which subsided as soon as the primary 
current was fully established.’”’—( Tyndall.) 


Unpolarized electrodes are obtained by using 
amaleamated zinc and a weak solution of zinc 
sulphate. If there be free sulphuric acid, it should 
be neutralized by carbonate of zine. Common zinc 
may also thus be used. 


The coarse long hair from the neck of an old 
chamois if drawn between the finger and thumb, 
from the root to the point, becomes positively elec- 
trified, but if drawn in the reverse direction it be- 
comes negatively electrified. 


Glass, especially the hardest and best vitrified, 
is often a very bad insulator, sometimes being quite 
a conductor. Glass vessels made for electrical 
purposes are often rendered very good insulators by 
use and time, though they might be very bad ones 
when new.—(Cayallo). 


cx 


A piece of wood cut from a tree is a good con- 
ductor ; letit be heated and dried, it becomes an in- 
sulator; let it be baked to charcoal, it becomes a 
good conductor again; burn it to ashes, and it be- 

es an insulator once more. 


ae er 
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‘| the first to suggest the employment of electric 


Vou. ITI.—No. 65. 


W EATHER-TELEGRAPHY. 


EVERY science has in its time to pass through 
three stages before it can be considered perfect. 
There is first the stage of observation, when ag 
many facts as can possibly be gathered together 
are duly marshalled in their proper order; next 
comes the stage of reflection, when theory steps in 
and adduces order from apparent disorder by ex- 
plaining away thedarkness hanging over these facts, 
and by unrayelling the causes which haye led to 
them; finally, there is the prophetic stage,—the 
phenomena of the past and present being satis- 
factorily accounted for, those of the future can be 
foretold with certainty. 

There can be no question as to which of these 
stages Meteorology is in at the present moment. 
Many there are who would gravely doubt if it 
will ever get beyond the stage of observation, yet 
_ those who are best qualified to judge can entertain 
only ene opinion upon the subject, and that is that 
our present ignorance and consequent wide-spread 
superstition with respect to it cannot last long. 
The weather phenomena must yield to that 
irresistible spirit of enquiry which never yet has 
failed in eventually surmounting whatever diffi- 
culties it has attacked. Thus Sir John, Leslie, in 
kis work on Natural Philosophy, says, ‘‘It can- 
not be disputed that all the changes which 
happen in the mass of our atmosphere, involved, 
Capricious, and irregular as they may appear, are 
yet the necessary results of principles as fixed, 
and, perhaps as simple, as those which direct the 
revolutions of the Solar System. Could we unravel 
the intricate maze, we might trace the action ef 
each distinct cause, and hence deduce the ultimate 
effects arising from their combined operation. 
With the possession of such data we might safely 
predict the state of the weather at any future 
period, as we now calculate an eclipse of the sun 
or moon, or foretell a conjuction of the planets.” 

Te unravel this intricate maze by gaining pos- 
session of the data which are required, is the object 
of meteorology in its present stage. ‘The initiative 
for this purpose in England was taken by the late 
Sir John Burgoyne, who as recently as the year 
1852, proposed that land observations should be 
made by the Corps of Royal Engineers. Commo- 


dore Maury had been working at Washington for. 


some time previously in the same direction, and 
the United States Government, on being consulted, 
expressed their entire willingness to co-operate in 
the scheme, and suggested that marine obser- 
vations should be taken as well. Since then, the 
maritime nations haye, one after another, taken up 
the idea, and throughout the whole civilised world 
at the present moment, not only are observers sta- 
tioned at what have been considered to be the 
most advantageous points, but many of the steam- 
ship companies have lent their assistance to the 
work by allowing observations to be taken on 
board their vessels by competent observers with 
first-class instruments, and rendering these to the 
Meteorological Office upon their return. 


To America belongs the credit of having been 


science, in the collection of these observations and 
in the utilisation of the results deduced from them 


When once obtained. As far back as the year 


1846 we find Professor Redfield thus writing to the 
American Journal of Science and Arts: ‘‘ in 
the Atlantic ports the approach of a gale 
may be made known by means of the electric 
telegraph, which probably will soon extend 
from Maine to the Mississippi,’ The idea thus 
originated was actually realised and carried into 
practical execution by Professor Henry and his 
assistants at the Smithsonian Institution between 
the years 1850 and 1855, and the subsequent im- 
pulse given to meteorology amongst ths nations of 
Kurope was unquestionably owing mainly to their 
exertions in this direction. In 1854 Le Verrier, 
in France, came to advocate the immense value of 
a system of telegraphic weather reports; whilst in 
1861, in our own country, Admiral Fitzroy,—whose 
name will ever be inseperably associated with the 
sclence,—devised a code of meteorological tele- 
graphy, instituted a regular service by means of 
which reports were received from various stations on 
the coast, and laid the basis of thaf weather study 
which, notwithstanding the innumerable difficulties 
it has to contend with, is day by day approaching 
a state of greater perfection. On the death of 
Admiral Fitzroy an able successor was found in 
Mr. Robert Scott, under whose direction the Me- 
teorological Uffice in’ London is now conducted. 
Daily weather reports are there received by tele- 
eraph from no fewer than fifty-one stations, ex- 
tending from Haparanda, at the extreme north of 
the Gulf of Bothnia, to Toulon, on the shores of 
the Mediterranean; from Christiansund, on the 
western coast of Norway, to Corunna, in the north- 
west corner of Spain, and including The Skaw, 
Wisby (the capitalofGothland), Paris, Biarritz in the 
S.E. corner of the Bay of Biscay, Sumburgh Head 
in the Shetland Isles, Valentia, Stornoway in the 
Hebrides, Hurst Castle in the Solent, &c., &u. 
The following particulars are sent from each of 
these at 8 a.m. daily:—The height of the baro- 
meter, the height of the thermometer in the 
shade, the direction and force of the wind, the 
amount of cloud, state of the weather, rainfall for 
the previous twenty-four hours and the sea dis- 
turbance. These are tabulated, and four charts, one 
for the barometer, another for the thermometer, a 
third for the wind and sea, and a fourth for cloud 
and rain, are drawn up from the data thus obtained, 
published and issued. the same day. Incorporated 
with these are reports giving the same particulars 
at 2.0 p.m. on the previous day for nine stations. 

Great as the service may be which electric science 
thus renders to meteorology in the collection of 
these observations, it renders a still greater prac- 
tical service eyen now; and one which, as the 
science advances, will be more and more appre- 
ciated in giving timely warning of the approach of 
rough weather. For although no attempt has yet 
been made at a theoretical explanation of meteoro- 
logical phenomena, there are certain valuable facts 
established from an observation of them. The 
motion and force of the winds, for instance, depend 
upon what has been named ‘* the barometric gra- 
dient;” that is is to say, if there is a difference in 
the height of the barometer at any two places a 
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wind sets in between them with a force propor- 
tional to that difference; the area of depression 
again is found, as a generel rule, to travel east- 
wards at an average rate of about thirty miles an 
hour. Thus it is, that as most of the storms which 
visit us are first of all felt upon the western shore 
of Ireland, timely warning of the approach of these 
can be giycn to the seaports on the Ivish Sea, the 
English Channel, the Hast Coast, as well as to 
France} and the eastern shores of the North Sea, 
all of which are warned of the expected approach 
of storms by our Meteorological Office. 

The following statistics for the United Kingdom 
require no words added to them to show the good 
work done by our Meteorological Offices in thus 
giving timely warning of the approach of nearly 
erery serious storm to the seaport towns along the 

Joast :— 
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For this reason many suggestions have been 
made as to the best means of obtaining information 
of these storms on their easterly journey, The Por- 
tuguese meteorologists have proposed furnishing 
observations from the Azores by means of the 
cable, which touches there. ‘Lhis hag 
declined on the ground that no connection can 
be discovered between the movements of the 
barometer at Valentia, cur most westerly point of 
observation, and the Azores. The storms which 
pass over these islands take a south-easterly direc- 
tion towards the African continent, and do not 
seem to approach us. LHqually yalueless was the 
proposal to receive information from the United 
States, for the character of the storms becomes 
entirely changed after travelling over any con- 
siderable area of the earth’s surface. The idea of 
placing large buoys as advanced points of observa- 
tion joff the Irish coast, and connecting them by 
wire with the main-land must likewise be aban- 
doned until some means of anchoring these in such 
deep waters have been devised. 

In another important respect electrical scienco 
brings with it valuable aid to the science of meteor- 
ology. No great meteorological change takes place 
without its being accompanied by marked disturb- 
ances in terrestrial electricity, either in the air, in 
the earth, or in both. And simultaneous obser- 
vations of these disturbances carried out in different 
quarters of the world, and now for the first time 
rendered possible by the development of electrical 
science would place in our hands the only means 
by which we can hops to get at some definite under- 
standing respecting them. The theory of lightning 


been | 
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and thunderstorms is now fairly understood: the. 


aurora borealis, it is generally accepted, is the result 
of electrical discharges through the rarified strata 
of our atmosphere, comparable in every respect to the 
passage of electricity through the so-called vacuuin 
tubes. The earth currents, on the other hand, which 
are constantly flashing to and fro through the crust 
of our globe, but which at times appear with far 
greater violence than at others, are still unintelli- 
gible, and have in fact only of late years commanded 
the attention which they merit: the cause of the 
changes in terrestrial magnetism is likewise still 
wrapt in mystery. 

Yet, notwithstanding the many barriers which 
stand in the way, ‘‘no philosphical mind,” to quote 
the words of Dr. Whewell, ‘‘ can doubt the fixity of 
these rules which are followed by the causes ever 
at work in producing those changes of winds and 
skies.”? And when the day does come, as come it 
inevitably must, when these are perfectly under- 
stood, only then can the aid which electric science 
has rendered be fully recognized. 


ON A SYSTEM OF TELEGRAPHY. 


ee 


A CovuRSE OF LECTURES, DELIVERED AT THE 
SoHOOL OF MILITARY ENGINEERING, CHATHAM, 
By W. H. PREECE, Member Inst. C.E., &e. 
Lecture IJ.—A System or TELEGRAPHY AS 


APPLIED TO COMMERCIAL PURPOSES. 
(Continued from page 213.) 


WE may take it for granted that in any inyaded 
territory, where the commercial relations of its 
different localities have been conducted by tele- 
graph, as is the case now amongst all civilised 
nations, these telegraphs must be continued in 
operation by the invaders to maintain these rela- 
tions for the supply of food and necessaries to the 
armies, and for the support of the populations. It 
was so in I’rance. The Germais had to inyade all 
the occupied Departments with their telegraph or- 
ganisation, and under certain necessary military 
restrictions, a complete commercial system was 
maintained. Hence it becomes necessary to dis- 
cuss a system of telegraphy in its application to 
commercial purposes. 

The same outcome of experience, the same pro- 
cess of natural selection, the same operation of the 
principle of the survival of the fittest, which have 
characterised the establishment of a railway system, 
are to be observed in the formation of a commer- 
cial system of telegraphy in England. 

I pointed out in my first lecture that the first 
use of the electric telegraph in England was to 
facilitate the movement of traffic on railways. 
Prior to 1844, several short lengths of telegraph 
were erected upon different railways for this pur- 
pose, but it was in 1844 that the first line of any 
length was constructed, which was from London 
(Nine Elms) to Gosport, upon the London and 
South Western Railway. It was in reality erected 
under the auspices of the Government, for the Ad- 
miralty undertook to pay £1,500 a year for 20 
years, and £1,000 a year for a further 20 years, 
for the maintenance of a double needle telegraph, 
for their own purposes, between Whitehall and 
Gosport and Portsmouth. The railway company 


—— 


Ostober 15, 1875.} 


THE TELEGRAPHIC JOURNAL. 


231 


a SS SR eT a eee ae 


found the capital, and Messrs. Cook and Wheat- 
stone carried out the work. In 1846 a company 
was formed to purchase the interests of Messrs. 
Cook and Wheatstone, and to establish a commer- 
cial system of telegraphy. The railway companies 
generally had begun to learn the advantages of the 
telegraph. The telegraph company undertook the 
erection and maintenance of wires, and by agree- 
ment, mutual arrangements were made by which 
the seryice was performed by the telegraph com- 
pany. All the principal railways were rapidly 
fringed with wires. The service being a joint one 
the same wires conveyed both public and railway 
messages. The commercial prosperity at first was 
very poor; the returns were very small, and the 
prospects of the speculative shareholders very dis- 
couraging. In the year 1841, although 198 stations 
were open to the public, the total number of public 
messages sent during the twelve months was only 
48,490, Ten years later they reached 2,676,354. 
As the public messages increased, they interfered 
so much with the service messages on the railway 
companies’ business, that separate wires had to be 
erected for the public traffic, so that the principal 
centres of manufacture became connected witb 
London by purely commercia! wires, and similarly 
as the necessities of the railway service increased, 
it was found advisable to maintain wires purely for 
railway purposes. Hence, gradually two distinct 
systems began to form themselves side by side— 
the commercial system for public messages, and 
the railway system for the transaction of railway 
business proper. In 1870 these two systems became 
totally separated and rendered perfectly distinct 
from each other by the assumption of the commer- 
cial telegraphic business of this country by the 
State. In fact the time had come for such a step. 
The natural consequence of great commercial pros- 
perity had shown itself. Rival and competitive 
companies sprang up to share with the successful 
introducers of commercial telegraphy their well 
earned profits; competition and emulation stepped 
in with all their beneficial advantages to the busi- 
ness section of the public, but at the same time 
carrying with them all their unprofitable results to 
a too confiding investing public. 

The railway companies had found the necessity 
of distinct systems of their own for the furtherance 
of their own business, and the general public began 
to find that telegraphs were not useful for specula- 
tion alone but were adapted to play a far higher and 
more national object. The wires have now become 
the vehicle of communication as much for our little 
household joys as for the great concerns of state. 
The telegraphs belong to the nation, and every per- 
son has an interest in their wellbeing and welfare. 


: : | Number of Number of 
Year. | Miles of Wire. Patt ora Messages. 
1851 7,303 192 | 48,490 
1862 57,879 1616 2,676,354 
1873 105,572 5,060 17,103,844 


In 1849 there were but eight instruments at the 
head telegraph office in London, worked by four or 
five boys, there are now 435 instruments, employ- 
ing 682 females, and 761 males, 1,443 in all. In 
1852 it was mentioned as an extraordinary fact, 
that 1,000 messages passed through this office in 
one day. On August Ist, 1863, there were no less 


than 31,455, not including press work, which : direction, 


tc ST, 


amounts to about half a million words every 24 
hours. 

The enormous development of telegiaph busi- 
ness since the transfer to the State is due not only 
to the reduction of the tariff, but to the extensicn 
of the system to those numerous small post offices 
which private companies based on commercial prin- 
ciples could never haye reached, ‘to the increased 
facilities offered to the public, and to the improved 
manner in which the messages are transmitted as 
regards rapidity of despatch and accuracy of 
transmission, 

Ican remember the time when messages cost 
6d. and 8d.a@ word. They are now less than three 
farthings. Addresses are sent free, occasionally 
much to the discomfort and loss of the postal 
department Jor instance, a message was sent 
from Sherborne, and delivered to ‘‘Jim Pierce, a 
little boy in charge of a horse and gig in a field 
called eight acres just above railway station, 
belonging to Mr. Giles Farrington Gurney.” 
Another was to “‘ F. T’. Gleeson, a young American 
gentleman visiting the Tower of London, care of 
the presiding officer, London Tower. N.B.—Has 
peculiarly curly hair.” Both were delivered. 
Another was addressed and delivered to ‘two 
ladies standing on the steps of the Royal Ex- 
change.” 

The earlier telegraphs were all erected over- 
ground upon the railways. The mutual under- 
standing existing between the first telegraph 
company and the railway companies facilitated 
this arrangement. The wires were carried into the 
towns underground. In a few exceptional in- 
stances only, where railways did not exist, poles 
and wires were carried along the roads by the side: 
of the canals or across the country. But when 
rival companies sprang into existence, desirous of 
establishing communication between great centres 
of commerce already connected by the first tele- 
graph company in possession of the railways, they 
were forced to take possession of the roads and 
canals. Hence when the telegraphs passed into 
the possession of the State, two great systems were 
found to be in existence—the one occupying the 
railways, and the other the roads and canals. 

Owing to the opposition which the railway com- 
panies offered to the Bill to acquire the telegraphs 
in its passage through the House of Commons, a 
compromise was effected with the companies by 
which they retained the maintenance and manage- 
ment of the telegraphs on the railways, whether 
they were employed for postal or for railway work, 
but the road and canal lines remained in undis- 
turbed possession of the Post Office. Hence there 
still remains two systems, the one—theroad system, 
under the entire management of the Post Office; 
the other—the railway system, maintained by the 
railway companies, under the supervision only of 
the Post Office. 

The relative advantages of road and railway 
wires are worth discussion, for the first question 
the telegraph engineer has to decide when erecting 
a telegraph is the selection of the best route. A1- 
though the first cost of the erection of a tele- 
graph on a road is greater than on a railway, its 
subsequent maintenance under certain conditions 
is less. The principal condition is-that the railway 
skirts the road so that they both run in the same 
by which means access from one to the 
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other is easy. We thus obtain the conveniences 
avd facilities of the road together with the con- 
veniences and facilities of the railway. Under 
such conditions, carriage of stores is simple, the 
supervision of the line is more perfect, for the facet 
that the poles run along the side of a road induces 
better inspection. Tue inspector cannot help closely 
inspecting every wire and insulator. Little imper- 
fections are easily detected and removed before 
they have time to become injurious. Prevention 
is better than cure at all times, and more espe- 
cially soin a line of telegraph. The road man must 
walk his length. Hyen if he begs a ride he cannot 
go too fast to inspect his wires. Itis not so ona 
railway. Walking is very difficult and it is neg- 
lected. The railway man contents himself with 
the train, from which close inspection is impos- 
sible. 

The reparation of faults is speedier upon roads 
than upon railways. ‘The road man is able to start 
after a fault at once, while the railway man has 
not only to wait for the starting of a train, but has 
frequently to pass the fault, and has to return to 
it many miles on foot. Hence experience proves 
that wires on roads are better maintained than 
those upon railways, the number of faults is less, 
and their duration not so great. It is generally 
assumed that a road line is more liable to wilful 
damage than that on a railway, but experience 
does not confirm that assumption. Insulator 
breaking is one evil which is met with on roads, 
but it has been considerably checked. Cockshying 
isa very healthy and amusing pastime, but it is 
speedily cured by immersion in a lock-up. 

Hach telegraph company as it sprang into ex- 
istence was projected principally to utilize the 
patents of different inventors. ‘Thus the original 
electric telegraph company acquired Cooke and 
Wheatstone’s Patents. ‘The British Company 
worked Highton’s Patents; the Magnetic Com- 
pany worked He»ley’s and Bright’s Patents; the 
United Kingdom Company acquired Hughes’ 
Patents; the Universal Company used Wheat- 
stone’s later patents, &c. Hach company acting 
on its own experience had determined the best 
form of apparatus for its own purposes. Many 
kinds had been jostled out of existence by more 
itting opponents, but there still remained many 
varieties. When all these companies passed into 
the possesion of the State, it became a subject of 
graye consideration to determines which forms of 
apparatus should be selected from the variety at 
the disposal of the department. 

The form of instrument to be employed, ex- 
pressly in a commercial telegraph, is a point of 
fundamental importance. Telegraphy does not 
conyey ideas directly by signs or symbols, hence 
it isnota language. It merely transmits to dis- 
tant points the first elements of a written language 
by certain preconcerted signals. Letters or numbers 
are indicated by signals which are either visible or 
audible. The visible siguals are either transient 
or permanent and differ in form or duration. The 
audible signals are necessarily transient, and they 
differ in tone and duration. 

The eathest form of an electrical instrument 
devised was one which indicated directly the letters 
of the alphabet by five pointers, but that first in- 
troduced into commercial use was the double 
of Cooke and Wheatstone, whose inyentions the 


first electric telegraph company was projected to 
utilise. The needle telegraph is based on Romag- 
nosi’s discovery of the mutual action of a current 
and the magnet. Its signalsare visible, transient, 
and different inform. ‘The alphabet is formed by 
the vibrations of two small moyable pointers or 
needles between two fixed spots. T'wo wires are 
required for its use, one of these wires so frequently 
failed that a single needle alphabet speedily 
shaped itself. Hence the practical teaching of 
actual experience reduced the jive needle instru- 
ment first to two needles and then to one needle. 
The double needle instrument is now an instrument 
of the past, there is but one left in the Postal 
Telegraph Department, and it is gradually being 
replaced on the railways by the more convenient 
single needle. The single needle is a very useful 
form of telegraph. It is exceedingly simple in its 
construction, it is little liable to get out of order, it 
requires no adjustment or alteration of its parts to 
meet the varying changes of the weather, and its 
manipulation is easily acquired. Its chief adyan- 
tage for railways is the fact that numerous instru- 
ments can be inserted on one cirevit. Hence all 
the small intermediate stations of a long line can 
be served by one wire. Indeed it being the fittest 
fcr railway purposes, it has survived all other forms, 
and it remains essentially a railway instrument. 
The tendency of improvement has been to lighten 
all its parts, and to increase its rate of working. 
The earlier double needle instrument only averaged 
sic words per minute, but upon the later forms 


forty-five words per minute were easily attained by - 


experienced manipulators. Even the single needle 
attains thirty-five words per minute. Hence wires 
which in the earlier days could convey only six 
words now transmit seventy words per minute. 

The lessons of experience are admirably shown 
in the variations which the form of this apparatus 
and its parts have undergone during its existence 
of a quarter of a century. I can conceive no better 
way of instruction in the relative advantages and 
merits of different forms and parts of an apparatus 
than an examination of the different stages of its 
life ; and I think that every telegraph school should 
be supplied with different specimens of each instru- 
ment in the various phases of its creation. 

In America Morse had invented his retording 
instrument with its dot and dash alphabet, in fact 
a telegraph with visible signals, permanent in 
their character and differing in their form. The 
permanent marks were embossed on paper by the 
attraction of an electro-magnet upon its armature 
forcing a style against the paper strip. It only 
required the use of one wire and the operators 
were able to write for themselves. The needle in- 
strument required a writer, unless indeed satisfac- 
tion was felt with reduced speed, for on the needle 
instrument, if a clerk has to read and write for 
himself, he has two operations of nearly equal 
duration to perform, the one to read the word and 
the other to write it down, hence the speed of 
working must be reduced one-half. Bain, in 


England, in 1846, invented an instrument similar 


to that.of Morse, which recorded its dots and dashes 
by the precipitation of Prussian blue upon chemi- 
cally prepared paper on the passage of the currents 
through it. This latter form was adopted in 
Iingland in preference to Morse’s original form, 


but about 1862 it was supplanted by the true ~ 
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**Morse,” which was less liable to get out of 
order, and which avoided the troublesome opera- 
tion of preparing paper chemically, and which has 
recently been still further improved by supplant- 
ing the embossed paper with a pen, which records 
its character in ink. 

This later form of apparatus is in very general 
use throughout Hurope, but it is not the fittest, 
and it will probably not survive other forms which 
are developing themselves. 

The speed with which an instrument works is 
usually registered by the number of words it can 
transmit in a minute, but owing to the regularity 
with which messages retain their average number 
of words, the number of messages transmitted per 
hour is now the usual criterion. Messages average 
35 words, and words average 4°5 letters. Hence 
roughly, half the number of messages per hour 
equal the words per minute. The earlier Morse 
could not exceed six words per minute, but the 
rate at which the instrument now works on short 
circuits is simply the rapidity with which the ope- 
rator can manipulate his key; 70 messages per 
hour are frequently obtained by experts, but it is 
dificult to maintain such a speed. The human 
muchine tires, errors occur. His manipulation 
loses clearness and legibility. Bain invented the 
automatic apparatus to replace the human machine 
by a mechanical contrivance. This secured pre- 
cision in $he formation of the characters, accuracy 
in the despatch of messages, and speed in the 
transmission of work. There were, however, de- 
fects in Bains’ apparatus, and automatic telegraphy 
was not a success until Sir Charles Wheatstone in- 
troduced his beautiful apparatus which is now in 
such extensive use, and without which it would 
haye been impossible for the Postal Telegraph 
Department to meet the requirements of the 


press. 
(To be continued.) 


Tue electric telegraph system is still in its infancy, 
and although its operations are marvellous, yet it is pro- 
bable that we are at present but imperfectly acquainted 
with the full extent of its advantages. In this country 
the telegraph wires are simply used for the transmission 
of messages, but to Armenia be'ongs the honour of dis- 
covering that they may be adapted as clothes-lines for 
laundry purposes. ‘The practice of hanging linen to 
dry on the wires has lately become general in that 
country, and revealed the hitherto unknown fact that 
the Armenian peasantry are in the habit occasionally 
of washing their clothes. Much dismay has, however, 
been caused by an order that has been issued by the 
authorities forbidding the continuance of this arrange- 
ment. It seems that the wires have on more occasions 
than one been broken by awkward washerwomen, and 
Shefket Effendi, an Armenian Scudamore, who has 
just been appointed director of the telegraph at Erze- 
roum, has solemnly declared that no more shirts, stock- 
ings, or other garments shall be hung on the wires on 
any pretence whatever, 


Proressor Cornu, of the Ecole Polytechnique, Paris, has 
put into successful use a new inatrument for measuring 
the velocity of light between two stations, in which an 
electrical registering apparatus is used, giving, it is 
believed, moreaccurate measurements than the wellknown 
toothed wheel arrangement of Fizian. Foucault fixed the 
velocity of light, by his instrument, at 185,157 miles per 
second. Professor Cornu, by his new instrument, fixes 
the velocity of light at 186,660 miles per second, 1,408 
miles faster per second than Foucault, 


ON THE TELEGRAPHIC PROBLEMS OF 
DOUBLE SENDING AND QUADRU- 
PLEX TELEGRAPHY. 

By G. K. WINTER, 


Telegraph Engineer to the Madras Railway. 
(Continued from page 219.) 


There are several ways of accomplishing this; 
perhaps the best is as follows :— 

Let us suppose the full battery to consist of four 
cells (any multiple of that number would do as 
well). Let us represent them thus :— 


| 


Let this be supposed to give two units of copper 
current to line. 

Now suppose one of them, A, to be reversed by 
a reversing key, we shall haye— 


thus A and B neutralize each other, and we shall 
have one unit of copper current to line. 

Next let us suppose A B and C to be reversed by 
the depression of the other key, then we shall 


fot 


or one unit of zinc current to line. 

Lastly, let us suppose both keys depressed, then 
A, which is reversed by the first key, will be set 
right again, and we shall haye— 


Ha 


or Band C will neutralize A and D, and we shall 
have no current to line. Files 
The following figure is a conventional mode of 
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representing the action of reversing keys, and will|r and r'are adjustable resistances, and I think 


doubtless be understood. 


Cd ad, tree tins 


the rest explains itself. 
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The sinuous lines show the connections when the 
keys are at rest, and the dotted lines shew them 
when they are depressed. 

We have now to show how this system may be 
made into a quadruplex system by the application 
to it of the duplex principle. ‘There are two ways 
of doing this, perhaps in practice the following 
will be found the best :— 
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With regard to adjustments, let a galyanometer 
G be inserted as shown in fig. 9, request the dis- 
tant station to depress his key B, then adjust r 
until depressing either of your keys makes no 
alteration in the deflection of your galvanometer. 
This being done, adjust 7! until the deflection itself 
becomes nil. . 


There are two or three obyious modifications of 
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the arrangement of the receiving apparatus. For 
instance, we may connect the two relays one after 
another in such a way that the tongue R will be 
worked by a copper current from the distant 
station, while those of R' are worked by a zinc 
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by the adjustment of the position of the tongues 
between the poles of the electro-magnets. We 


sacrifice, however, by these modifications, the very 
simple means of adjusting the arrangements which 
we have just described. 


Fia. 10. 


LER 


os 


current, and then haying the local battery con- 
nected ‘through extra coils wound on the relays, 
and in each case tending to cause the tongues to 
make contact with their respective contact points ; 
or we may abandon the local battery altogether, 
and substitute a bias in fayour of making a signal 


| 
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The following is a modification, however, which 
will probably prove an improvement in some re- 
spects. Instead of winding the relay R! differen- 
tially we may substitute the Wheatstone bridge 
principle, and further, we may use two distinct 
relays instead of one relay with two tongues, Thig 


236 


,THE TELEGRAPHIC JOURNAL. 


[October 15, 1875. 


meridian of the mine, indicates the general direction 


modification will enable us to place the two relays 
by means of which signals are produced upon 
Morse A, near that instrament, so as to be kept 
in adjustment by the clerk attending to it; while 
for the same purpose the other relay may be placed 
near the Morse B. The arrangement under this 
modification is shown in fig. 10, in which w and y 
are the branches of the last-named bridge, and X 
and Y the branches of the bridge for making the 
system a duplex arrangement. 

We may also, even while using two distinct re- 
lays instead of a relay with two tongues, wind 
each of them differentially instead of using the 
branches « and y, but the bridge arrangement has 
certain adyantages which leads me to prefer that 
system. 

The form of double tongue relay that I have 
used for this arrangement is simply an adaptation 
of the relay used in applying my duplex method 
to intermediate stations. It is shown in fig. 11. 

The double sending arrangement described in 
this paper has been worked with perfect success 
between Salem and Madras, on the Madras Rail- 
way, a distance of 206 miles, The arrangements 
for quadruplex working are not yet completed, buf 
feeling sure, that haying proved the success of the 
double sending, the success of that system worked 
in duplex may be taken for granted. I have not 
thought it advisable to delay this paper until the 
quadruplex system was in actual operation. 


APPLICATION OF THE MAGNETIC 
NEEDLE IN SEARCHING FOR IRON ORE. 


THE discovery of a considerable portion of the new 
mines in Sweden has been due to the facility of 
observing their action on the magnetic needle. 

From the Journal de Physique, we learn that M. 
Thalen has recently conceived the idea of employing 
the magnetic needle not only to find the existence, 
but also, to a certain extent, the strength or quan- 
tity, the direction and depth below the surface, of 
masses of ore. M. Thalen effects this by measuring 
the intensity of the magnetic action, or rather Of its 
horizontal component, at a series of points as near, 
and at as regular intervals as possible over the 
supposed mine. This measurement is made witha 
declination needle, and with the aid of a movable 
magnet which the observer can, at will, place in a 
fixed and invariable position with regard to the 
needle, or to remove it. At each point of observa- 
tion, the needle is first brought to zero, the magnet 
being withdrawn. The magnet then being placed 
in its position, the angle of deflection is observed. 
The measure of the intensity of terrestial magne- 
tism, comprising that of the are below the soil, can 
be easily deduced. A certain number of observa- 
tions enable the observer to trace lines of equal 
intensity, called isodynamic lines, which are found 
to be disposed in two series of closed curves, sur- 
rounding with greater or less regularity the two 
points, which correspond to the greatest and the 
least deflection of the needle. Between these two 
series Of lines is a line not closed, called the neutral 
line, and which corresponds to points where the 
the magnetic influence of the mineral is nil, 

The conclusions at which M. Thalen has arrived, 
are:—The line which joins the maximum and 


minimum, and which may be taken as the magnetic 


of the ore. The intersection of this line with the 
neutral line denotes the point at which it is prefer- 
able to commence operations. And, lastly, the 
distance from this latter point to that of the 
magnetic meridian of the place, for which the de- 
flection is minimum, gives half the distance from 
the centre of the mass of ore to the surface. ‘These 
two latter results are only applicable, if the depth 
of the ore under the surface is considerable. 


ON TELEGRAPH CONSTRUCTION. 
By JOHN GAVEY. 


TRoN wire, as is well known, has hitherto been 
almost wholly used for the conductor of an open 
line of telegraph. Although offering a much higher 
resistance to the passage of a current of electricity 
than a copper wire of eaual section would do, its 
superior tensile strength, and its cheapness as com- 
pared with the latter, have caused it to be uniyer- 
sally employed. 

It is very important for many reasons that iron 
of a good quality alone should be used, hence wire 
specifications generally contain very definite stipu- 
lations as to the tests which it should withstand 
with success. Hitherto none but its mechanical 
qualities have been regarded, it being doubtless 
considered that the difficulty and expense involved 
in the electrical testing of long lengths of iron wire, 
would be greater than the advantage to be derived 
from the introduction of a standard of electrical 
conductivity for each gauge. Iron like all other 
metals, varies much in its electrical resistance, 
according to the state of purity in which it may be 
obtained. Inasmuch, however, as uniform me- 
chanical qualities are insisted upon in purchasing 
wire for telegraph purposes, and these qualities 
depend, to a great extent, on the state of purity of 
the metal, the per centage of variation in the con- 
ductivity of various lines, is not so great as it 
might be, were the conditions of the contracts less 
stringent than they usually are. That the resist- 
ances do vary, however, is shown by the different 
results given by wires erected at different periods 
with varying classes of metal. 

The manufacture of iron wire is a very simple, 
butvery interesting process. In the first operation— 
that of rolling—a bar of malleable iron, about 
2 feet 6 inches to 3 feet long, raised to a welding 
heat, is passed rapidly backwards and forwards 
through a series of rolls which contain grooves. 
varying by regular increments from three inches 
to one-fourth of an inch in diameter. At each 
passage the iron bar becomes less in diameter and 
increases correspondingly in length, until in the 
course of a few seconds it issues from the last 
groove, whence it is wound on a drum, and appears 
in the form of a coil of wire of somewhat large 
gauge. The whole operation is performed at one 
heating of the original mass. 

The wire in this state is hard and brittle, 
and the next process is that of annealing. To 
effect this the coils of wire are enclosed in a kind 
of air-tight furnace, in which they are exposed to 
a considerable temperature, then cooled gradually. 
They are thus rendered soft and pliable and are in 
a fit state for drawing. 

The drawing is a yery simple operation, A 
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number of plates of steel perforated with conical 
holes are fixed vertically on convenient benches, 
opposite to which are revolving drums of iron, A 
coil of the rolled annealed wire is taken, one ex- 
tremity by a few dexterous blows with a hammer 
is reduced sufficiently in size to admit of its pass- 
ing through the first hole in the draw-plate; it is 
then seized by a pair of tongs attached to the drum, 
which latter being put in rapid motion, the wire is 
drawn through the plate, and reduced to a uniform 
diameter, equal to that of the hole through which 
it has passed, This operation is repeated as often 
as is necessary, using smailer gauge draw-plates 
successively until the requisite size of wire has been 
obtained. For telegraph purposes the wire is 
annealed after the drawing is complete. 

The final operation is that of galvanizing. ‘To 
effect this the iron is first thoroughly cleansed in a 
caustic lye, to remove the grease which adheres to 
its surface in drawing. It is then immersed in a 
bath of pickle, composed of hydrochloric and sul- 
phuric acids, to remove all traces of oxide, and to 
leave a chemically clean surface. After being 
washed in pure water to remove any adhering acid, 
if i$ finally passed through a bath of melted zinc, 
the surface of which is coyered with ammonium 
chloride. The zinc unites with the clean surface 
of the iron, and on emerging from the bath, the 
wire is run through a bank of sand, which cleans 
off the superfluous zinc, and leaves that smooth 
bright surface which new galvanized iron presents. 


Galvanized iron is invariably used for telegraph 
purposes in England, although in some countries 
plain iron wire is employed. The preservative 
action of the zinc covering arises from the forma- 
tion of a coating of zinc oxide on its surface. Being 
insoluble in water, this coating protects the re- 
mainder of the zinc, and consequently the iron 
from further oxidation. In smoky places, how- 
ever, the sulphuric and other acids, which are de- 
veloped by combustion, attack the oxide and form 
sulphate or other like salts of zinc. These salts 
being soluble, are washed off by the first shower of 
rain, and a fresh surface of zinc is exposed to like 
influences, the result being that the whole of the 
coating is rapidly destroyed, and the oxidation of 
the iron of course follows. For such localities the 
wire is frequently protected by being coated with 
hemp or tape saturated with bituminous com- 
pounds. A simple application of coal tar, followed 
by dusting over the wet surface with clean sharp 
sand has been found effective; the difficulty with 
this is, however, to keep the protecting covering 
unbroken, for at all places where the metal is ex- 
posed rust sets i in, which ultimately causes a break 
in the wire. 


A compound conductor, consisting of a steel 
wire, covered with copper, has within a few years 
been used in America. A high conductivity with 
small bulk, and consequently, diminished strain 
on all supports is thereby attained. But little ex- 
perience of its value in this country has yet been 
obtained. 

The size or gauge of wire is denoted by numbers 
which correspond with various diameters. These 
numbers are entirely arbitrary, and several gauges 
are in use. That most commonly employed in 
this country is known as the Birmingham wire 
gauge. The following table, extracted from Mr. 
Culley’s well known ‘Handbook of Practical 


Telegraphy,” gives valuable information as to the 
section, weight, and breaking strain, of various 
S1Zes :— 


Iron WIRE. 

E 3 8 ” ei 3g oo Breaking Strain. 
Ee : Be be Be Hard Soft 
Ps ce Dr 2S ® 4 ar oft 
a = = als E a = wire. wire, 

inches. | sq. inch lbs lbs. lbs, lbs, 
00 | 0,363 | 0.103 | 102.00] 1,794 | 8.600 | 6.000 
0 | 0.331 | 0,086 84.72 | 1,490 | 7.100 | 4.750 
1 | 0.300 | 0.071 68.75 | 1,210 | 6,000 | 4.000 
2 0.280 10.062 | 59.90} 1,054 | 4.850 | 3.400 
3 | 0,260 | 0.058 | 51.65} 909 | 4.000 | 2,900 
4 | 0,240 | 0.045 44.00 775 | 3.400 | 2500 
5 | 0.226 | 0.038 37.00 651 | 2.950 | 2.200 
6 | 0.200 | 0.031 30.56 538 | 2.500 | 1.800 
7 | 0.185 | 0.0265} 26.15 461 | 2.200 | 1.520 
8 | 0.170 | 0.028 | 22.10] 389] 1.750 | 1.200 
9] 0.155 | 0.0195 | 18.36 323 | 1.500 950 
10 | 0.140 | 0.016 14.97 264 | 1.200 820 
11 | 0,125 | 0.125 11.95 211 820 650 
12 | 0.110 | 0.010 9.24 163 710 510 
13 | 0.095 | 0.0071 7.05 124 640 400 
14 | 0.085 | 0.0057 §.51 97 510 350 
15 | 0.075 | 0.0044| 4.29 76 410 300 
16 | 0.065 | 0.0033 3.22 57 350 200 
17 | 0.057 | 0.0026 2.48 44 280 150 
18 | 0.050 | 0.0020 1.91 34 200 115 
19 | 0.045 | 0 0016 1.55 27 150 85 
20 | 0.040 | 0.0013 1239 21 110 65 
21 | 0.035 | 0.0010 0.94 17 85 50 
22 | 0.030 | 0.0007 0.69 12 65 40 


On acount of the in account of the indefinite and varying sizes, 
which frequently correspond with certain gauge 
numbers, the diameters of wires are often given in 
decimals of an inch where acour acy is desirable. 

In preparing specifications for telegraph wire, 
the following points generally are insisted upon :— 
It should be free from scales, flaws, splits, inequali- 
ties, cinder, and other defects, should be cylin- 
drical throughout, and should conform within 
certain specified limits t> the diameter ordered. 
Specimens from certain coils, either to be gauged 
with a decimal scale, or 10 feet lengths to be 
weighed, and the limits of variation to be defined. 
It should be highly annealed, soft, and pliable, and 
should stretch 1§ per cent. without breaking. The 
wire should be manufactured in certain definite 
lengths, varying according to the gauge, which 
lengths should be entirely free from welds or joints 
of any description. Tensile strength and ductility 
to be specified. The former to be “measured by the 
direct application of weights, the latter by grip- 
ping a certain length, say six inches between two 
pair of vice, and counting the number of twists it 
takes to break the wire. In this country it is 
customary to kill or slightly stretch wire before 
use. ‘ihis is sometimes done in the factory by 
running the wire from one drum to another slightly 
largex in diameter, both being geared to revolve at 
the same axial speed. This removes all bends and 
kinks in the wire, giving it a smooth regular ap- 
pearance, which not only improves the look of the 
line when erected, but causes a lesser lability to 
interruption from wind contacts. Fiaws and bad 
places are likewise detected by the operation, 
which might otherwise pass unnoticd nntil they 
caused a fault through breakage when in actual 
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work. As‘a further means of revealing incipient 
defects the wire is frequently passed over and 
under a series of pulleys, by which splits and hard 
brittle places are revealed. 


Aotes, 


THE ordinary general meetings of the Society of 
Telegraph Engineers will recommence on the 10th 
November. 


It is stated that the President of the Society, 
Mr. Latimer Clark, will give the annual soirée 
towards the end of November.’ 


Mr. W. T. Henley has offered his unsecured 
creditors 7/6 in the pound, payable at three inter- 
vals, but we are not aware of any arrangement 
yet having been come to, 


The first section of the New Zealand Cable has 
left for its destination, it is expected the cable will 
be completed by February. Mr. W. Grigor Taylor, 
of the Eastern Telegraph Company, leaves shortly 
to take charge of the line 


The half-yearly meeting of the Anglo-American 
Telegraph Company was held on October Ist, at 
the London Tavern, Bishopsgate; Lord Monck in 
the chair. The report stated that the total receipts 
from the 1st January to the 30th June, 1875, 
including a balance of £3,683 11s. carried over 
from the last account, amounted to £288,636 18s. 7d, 
The total expenses of the half-year, including in- 
come tax, repair of cables, and depreciation of cable 
stock, amount to £47,570 11s. 7d. One quarterly 
dividend at the rate of 5 per cent. per annum, free 
of income tax, was paid on the ist May, 1875, 
absorbing £87,500, leaving a balance of £153,566 7s, 
from which a second quarterly dividend at the same 
rate of 5 percent. per annum, amounting to £87,500 
was paid on the 1st August, 1875, leaving a balance 
of £66,066 7s. (including £32,301 11s. surplus 
cable) to be carried forward to the next account. 
The falling off in the traffic receipts for the first six 
months in 1875, as compared with the correspond- 
ing period in /1874, amounting to £67,729, is to be 
attributed partly to the continued depression of the 
American trade, but chiefly to the reduction of the 
tariff to 2s. per word, which came into operation on 
Ist of May, 1875. This reduction, announced in 
the last report of the directors, and unanimously 
approved by the proprietors at their meeting in 
April, resulted in a considerable dimuninution of 
receipts. The hopes which were entertained by 
many that low rates would produce remunerative 
results have not been realised, for, although a large 
increase in the number of messages was obtained 
the experiment, so far, seems to show, on the con- 


trary, that a low tariff cannot produce a reasonable 
dividend. The report and accounts were adopted 
unanimously. 


Information has been received by the Cuba Sub- 
marine Telegraphy Company (Limited), of the 
successful laying of the new cable of the Interna- 
tional Ocean Telegraph Company between Key 
West and Punta Rassa, whereby uninterrupted 
telegraphic communication with the West Indies, 
Demerara, and Panama is again established. 


The Eastern Telegraph Company (Limited) an- 
nounce the payment on the 14th October of an 
interim dividend of 2s. 6d. per share for the quarter 
ended 30th June last. The registers of transfers 
will be closed from the 7th to the 14th October, 
both days inclusive. The company also announce 
that the coupons on the Six per Cent Debenture 
Bonds will be paid on the 15th October next at the 
bank of Messrs. Glyn, Mills, and Co., Lombard- 
street, H.C. 


The half-yearly report of the Eastern Extension 
Telegraph Company has been issued. It states 
that the balance of profit amounts to £82,280 3s. 6d. 
An interim dividend of 13 per cent. has already 
been paid, and the directors now propose a further 
distribution of 13 per cent., leaving £22,355 3s. 6d. 
to be carried forward. The debenture debt has 
been reduced by £3,200, leaving a balance of 
£4,700, of which a further sum of £1,500 has been 
redeemed since the commencement of the present 
half year. The greater portion of the debentures 
authorised at the meeting in June last for the 
purpose of laying the cable between Sydney and 
New Zealand has been taken up, and this under- 
taking will be completed early next year. 


It is announced by the Globe Telegraph and 
Trust Company (Limited) that the interim divi- 
dends for the quarter ending the 18th inst. will be 
3s. per share on the preference shares, and 3s. per 
share on the ordinary shares, both payments being 
at the rate of 6 per cent. per annum. 


The traffic receipts of the Western and Brazilian 
Telegraph Company (Limited), for the five weeks 
ending the 1st inst., were £10,360, showing an in- 
crease of £1,124 over the corresponding period of 
last year. 


The Brazilian Submarine Telegraph Company 
(Limited) announce that the accounts show a profit 
for the year ending 30th June sufficient to enable 
the directors to recommend a final dividend of 2s. 6d. 


per share, making, with previous distributions, © 


5 per cent. per annum, and carrying to reserve 
the sum of £40,060. 


The board of the West India and Panama Tele- 
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graph Company (Limited) will recommend to the 
shareholders at the approaching general meeting 
the declaration of a dividend of 7s. 6d. per share 
on account of arrears of dividend on first preference 
shares to 30th June, 1875. © 


We understand that the Silicated Carbon Filter 
Company, Battersea, have received an order from 
the Indo-European Telegraph Company, Kurra- 
chee, for a supply of their largest sized filters, 
for use at tho various stations along the route. 
Filters upon this principle have been ia use for 
many years at the General Post Office in London, 
and they haye also been adopted by the telegraph 
department and several other branches of the 
public service. 


The Western and Brazilian Telegraph Company 
announce that their cable is interrupted between 
Santos and Santa Catherina. The breakage is in 
very shallow water, and their repairing ship being 
on the spot, communication by cable will be re- 
stored ina few hours. In the meantime telegrams 
for the south will be transmitted over the Brazilian 
Government land lines in operation between Santos 
and Santa Catherina. 


The number of messages passing over the Cuba 
Submarine Telegraph Company’s lines during the 
month of September was 2,072, estimated to pro- 
duce £2,000, against 1,797 messages, producing 
£1,802 in the corresponding month of last year. 


The traffic receipts of the Direct Spanish Tele- 
graph Company, Limited, for the month of Nep- 
tember, amounted to £1,547, against £1,245 last 
year. 


The traffic receipts of the Submarine Telegraph 
Company for the month of September amount to 
£10,013, against £9,682 for the correspondiug 
month of last year. 


The traffic receipts of the Great Northern Tele- 
graph Company for the month of September 
amounted to 392,089f., against 425,931Lf. last year; 
and the total traffic receipts from 1st January to 
30th September were 3,186,948f., against 3,328,040f. 
last year. 


The traffic receipts of the Hastern Telegraph 
Company for the month of September amounted 
to £30,176, against £28,208 in the corresponding 
period of 18745 those of the Eastern Extension, 
Australasia, and China Telegraph Company 
(Limited) to £48,080, against £18,163 in 1874; the 
Brazilian Submarine Telegraph Company (Limited) 
to £9,544, against £8,238; and the Direct Spanish 
Telegraph Company (Limited) to £1,547, against 
£1,245. 


The Submarine Cables Trust announce that the 


coupons for the half-year, due on the 15th instant, 
will be paid as usual by Messrs. Glyn, Mills, and 
Co., on and after that date. 


Within a few days of the opening of the Direct 
United States Cable, it was officially announced 
that if was interrupted. The fault is stated to be 
in shallow water off Newfoundland. The Faraday 
is expected to leave immediately in order to restore 
communication. 


The working of the Direct was very good, and a 
high speed maintained. The Company claim to 
have delivered messages in New York in less time 
than the Anglo-American Company. 


Immediately after this interruption the Anglo- 
American Company announced an increase in 
tariff to 4s. per word, which rate, it was stated 
would remain unaltered in the event of the Direct 
Cable being repaired. 


It will interest our readers (says the Indian Daily 
News) to learn that ‘“‘Quadruplex Telegraphy”’ 
(that is, the art of sending four messages, two in 
each direction, simultaneously, by means of one 
wire) has this week been accomplished on the 
Madras Railway Telegraph. The system which 
Mr. Winter, the telegraph engineer, invented in 
March last, proved perfectly successful on eighty 
miles of line, and its extension to lines of greater 
length is simply a question of additional condensers 
and battery power. The principle of sending two 
messages simultaneously in the same direction, on 
which this quadrnple system depends, was succsss- 
fully worked between Salem and Madras on the 16th 
of April last, but unfortunately other duties pre- 
vented Mr. Winter carrying out the duplexing of 
this principle until the last few days. 


Since the nomination of Yaver Pacha as Director 
of the Telegraph and Postal Department and Mr. 
Scudamore’s arrival, the postal and telegraphic 
administrations haye displayed great activity. 
Yaver Pacha has intreduced several important 
modifications in the interior postal service, and is 
now endeayouring toforganize a daily mail for the 
rest of Europe, via Yaneonleon and Bucharest. 
There is every reason to believe that the Turkish 
administration will undertake the international 
service on the Ist January under the best conditions, 

An interesting account of the preparation of the 
daily weather reports which are published in this 
and other journals is contained in the report of the 
Meteorological Committee of the Royai Society, 
issued with the Parlimentary papers yesterday, 
This committee is entrusted with an annual grant 
of £10,000 to cover the cost of the observations con- 
ducted under its direction. General Sir E. Sabine, 
R.A., K.C.B., is the chairman, and the services 
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of all the members, ten in number, are gratuitous. 
The office receives, cr would receive, were the con- 
tinental telegraphic communications and that with 
the Shetlands perfect, fifty-one reports every 
morning, and nine every afternoon, except on 
Sundays. The observations are taken on Sundays 
as on other days, but are not received at the Me- 
teorological Office until Monday morning, when the 
‘report for Sunday is made out. The stations are 
situated along the entire coast of the Continent, 
from Christiansund, in lat. 63 deg. N., to Corunna, 
in lat. 43 deg., with four stations on the coast of the 
Baltic, and one at Cape Sicié in the Mediterranean. 
The system is unfortunately most defective along 
our own western coasts, owing to the imperfections 
of telegraphic communication in those thinly- 
peopled and mountainous districts. The only 
stations along the line in question are Valentia, 
Greencastle on Lough Foyle, Ardrossan, and Stor- 
noway. ‘Tho committee are not without hopes that 
they may be able to carry out the idea, proposed 
in their last report, of establishing a station at 
Mullaghmore, a low-lying point on the south side 
of Donegal Bay, not far from Sligo. ‘The possibility 
of deriving benefit, as regards the probable weather 
of these islands, from constant reports from 
America, has frequently been inserted in the news- 
papers and in scientific journals, but the ex- 
perience of the office, which for four years 
received daily reports free of charge from Heart’s 
Content by the liberality of the Anglo-American 
Telegraph Company, is not favourable to the idea 
of incurring expense for such a service. Not only 
was little benefit derived from such isolated and 
unsupported reports, but the subsequent study of 
the weather recorded in ships’ logs has shown that 
atmospheric disturbances, though they may cross 
the Atlantic occasionally from shore to shore, in 
most instances undergo such changes in their pro- 
gress that the fact of the severity of a storm on 
the coast of America is no gauge of its probable 
character when it arrives on our shores. The 
daily observations are taken at 8 a.m., Greenwich 
time, and most of the telegrams arrive in London 
about nine o’clock, when the Intelligence Depart- 
ment of the Post Office extracts from them the 
portions required for its wind and weather reports. 
They are then at once transmitted to the office by 
the private wire. About two hours are required 
for their reduction, discussion, and the preparation 
of the daily weather report, copies of which are 
ready about 11 a.m., and are at once supplied for 
the afternoon issue of several of the London 
papers. A wind chart for the day is also drawn 
for the Shipping Gazette. A brief telegraphic 
resumé of the weather is despatched to the Marine 


Ministry in Paris, and, if necessary, telegraphic | 


intelligence of storms or of atmospherical disturb- 
ance is sent to our own coasts and to foreign 
countries. Later in the day the foreign telegrams; 
and subsequently the afternoon reports, come in. 
The daily weather charts are drawn by noon, and 
forwarded to the lithographers to be printed, The 
copies for postai distribution are received at the 
office at about 3.30 p.m. The total number of 
copies issued every day is about 530.—Daily News. 


Hotice to Correspondents. 


Mr. Fanre’s solution of Mr. Edison’s problem is quite 
correct. We have not seen Mr. Edison’s own solution. 


HOW IT FEELS TO BE STRUCK BY 
LIGHTNING. 


Mr. A. Castiz, a farmer in Whitewater, Mich., was re- 
cently struck by lightning, and thus describes his sensa- 
tions :—As the storm came up, he says, he put his team 
in the barn, and sat down in the door facing the inside. 
A stroke of lightning which killed his horses and pros- 
trated him did its work too swiftly to give him the 
slightest warning of its coming. His first remembrance, 
upon returning to consciousness, was hearing his daugh- 
ter, who had run down from the house, about 25 rods 
distant, exclaim, ‘‘ Oh! father is dead !’ Upon opening 
his eyes, the whole air and sky seemed to be ablaze. He 
says the pain was like that of a burn, and that he could 
not have suffered more for the hour that followed if he 
had been held in the flames. His wife and daughter, 
upon seeing that he was still alive, desired to remove 
him to the house, but he begged to be left where he was 
and not to be disturbed, as he felt that he could live but 
a few minutes, and that he might as well die there as 
to be put to the needless torture of removal. As he seemed 


to gain strength, however, he was taken to the house . 


and made as comfortable a3 possible, but eight or ten 
hours elapsed before he was able to move either of his 
lower limbs, The left hip and leg seemed to be more 
affected than the right, and the symptoms for a time in- 
dicated that the bones were injured. But these have 
passed away, and a slight lamenessnow remains. The 
right luog has been very sore since the occurrence, but 
thismay have beea caused by an injury received in fall- 
ing. ‘The mark of the lightning is apparent from the 
shoulders -to the calf of the right leg, in the shape of a 
broad, irregular strip, from which the skin has pseled off 
a3 though it had been scalded, 


A new telegram code has been compiled by Mr. George 
Ager, LL.D. (published by Williams and Co., Moorgate- 
street) for the use of bankers, merchants and shipowners. 
The code is written in accordance with the St. Peters- 
burg Telegraph Convention, each code word not exceed- 
ing eight letters, and is intended for use privately as 
well as publicly, also providing a method for insuring 
the correctness of a message. + : 


Go Correspondents, 


*,* Duly authenticated contributions, theoretical and practical,on - 


every subject identified with the interests of which ‘“‘ THE 
TELEGRAPHIC JOURNAL’ is the organ, will always command 
attention, Anonymous correspondence will be wholly disre- 
garded. Literary communications and books for review 
should be addressed tothe Eprror ; business communications 
to the PusrisHers, 10, Paternoster Row, E.C. 
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SIR CHARLES WHEATSTONE. 

Str CHARLES WHEATSTONE died in Paris on the 
19th ult., of congestion of the lungs, aged 73. No 
more prolific and untiring mass of human in- 
genuity has lived during the present century 
than Charles Wheatstone. He was in harness 
{ill the very last. He was visiting Paris to watch 
the inauguration of his latest feat in telegraphy 
—the automatic system — between that city and 
Marseilles, when he was seized with his fatal 
illness. His loss will be severely felt, and his 
well-known figure missed. from many a pleasant 
scientific gathering. There is scarcely a branch of 
physics that has not been graced by some pretty 
experiment and illustrated by some ingenious ap- 
paratus of his; but it is in the field of electricity 
where his fame will chiefly rest, His share with 
Sir William Cooke in introducing the needle system, 
his A BO apparatus, his automatic system, and 
his clocks will leave a name behind which will 
always place him in the very front rank of the 
useful benefactors of this ingenious age. Our 
readers will profoundly regret his loss. He was 
buried in Kensal Green Cemetery on the 27th ult., 
surrounded by a large gathering of his scieatific 
compatriots and brothers in arms. 


NEW ZEALAND TELEGRAPHY. 


THIS growing, enterprising colony has again put 
forward a satisfactory and prosperous report of its 
telegraphic operations during the year ending June 
30th, 1875. The revenue was estimated at £55,000, 
but it has exceeded that amount by over £800. 
During the year 917,128 telegrams of all codes 
were transmitted, being an increase of 164,299, or 
more than 17 per cent. over the previous year. 
There is a balance of £9,460 13s. 4d. as interest 
upon the capital expended. 

The number of telegrams transmitted during the 
year (917,128), compared with the number of inter- 
provincial letters posted during the year, shows 
that 22:59 telegrams were sent for every !00 letters 
posted. ‘The proportion is not quite so great as 
last year, but the fact that there is nearly one 
million increase in the number of letters posted as 
compared with the number of letters for the pre- 
vious year will account for it. 

To enable masters of vessels to ascertain the 
state of the weather prevailing at any port to which 
they might be bound, or at any intermediate port, 


has been introduced. ‘The facilities thus afforded, 
when generally known, will doubtless be taken 
great advantage of by maritime men. 

A like facility for obtaining news at a reduced 
rate was also granted to all Chambers of Commerce 
throughout the colony, who might be desirous of 
acquiring for public information the arrivals and 
departures of shipping at the various ports. The 
consideration in this case asked for by the depart- 
ment was, that telegrams containing shipping in- 
telligence, the same being positively for public 
and not private information, be paid for at the 
rate of 3d. per telegram for each vessel. This 
concession has not as yet been taken great advyan- 
tage of, but will doubtless, with the general pro- 
gress of the colony, be adopted to a considerable 
extent. 

During the past year 456 miles of new lines, car- 
rying asingle wire have been erected, and 988 miles 
of wire have been added to the original lines, 
making a total addition of 1,144 miles of wire. 
There are now opened to the public throughout the 
colony 127 stations, 21 of which have been opened 
during the past year, 6 being in the South Island 
and 15 in the North Island. The length of line 
maintained during the past year was 2,955 miles, 
the average cost for maintenance being £4 16s, 4d. 
per mile. At the close of the year 2,986 miles of 
line, carrying 6,626 miles of wire, were in circuit, 
showing an increased mileage upon the previous 
year, of line 456 and of wire 1,444. The nominal 
strength of the department, including linemen and 
inspectors, on the 30th June, 1875, was 509, against 
388 of the previous year. 

The duplex system of telegiaphy has been in 
successful operation on the No. 3 wire in the Cook 
Strait Cable since the 18th of June, 1874, and the 
advantage of speedy communication consequent 
thereupon has been very obvious. Instruments 
are now ready, and the system will be immediately 
introduced on the No. 3 wire north to Napier, and 
on the No. 3 wire between Blenheim and Christ- 
church. With the additional wires erected be- 
tween Napier and Wellington, it is anticipated that 
this will greatly facilitate the transmission of the 
increasing work now offering. 

It is proposed to introduce shortly the Automatic 
system on some of the longer circuits, instruments 
for this purpose haying just arrived from England. 
In the transmission of long press messages, which 
may possibly require to be sent in various directions, 
the saving of labour cannot be over-estimated. 
It is proposed to lay a second single wire cable 
across Cook Strait, so as to have an alternative 
line in the eyent of the existing cable breaking 
down. 
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ON A SYSTEM OF TELEGRAPHY. 


A Course OF LECTURES, DELIVERED AT THE 
‘cHooL OF MILITARY ENGINEERING, CHATHAM, 
By W. H. PREECE, Member Inst. C.E., &e. 
LEcTuRE II.—A SysTEM OF TELEGRAPHY AS 


APPLIED TO COMMERCIAL PURPOSES. 
(Continued from page 233.) 


As an illustration of what can be done by its means 
(the automatic system) I will take Mr. Bright’s 
speech delivered at Birmingham recently. Twelve 
Wheatstone circuits in the place of the one usually 
at work were fitted up at Birmingham, commu- 
nicating direct with 32 different towns grouped in 
this way— 
BIRMINGHAM. DARLINGTON. NEWCASTLE. 
HipDINBURGH. DUNDEE. 


160,000 words, equal to 80 columns of the Times, 
were actually transmitted over the wires, and 
500,000 words were actually delivered, printed, 
and published. The transmission of the speech 
commenced within ten minutes of Mr. Bright’s 
rising to address the meeting, and finished to all 
stations by 2a.m. Only one strip was punched, 
which passed through each transmitter succes- 
sively. 

Although a wire worked with tho Mods appa- 

ratus has transmitted on an abnormal occasion, 
with specially skilled operators, 82 messages per 
hour, and it cow/d maintain this speed, the average 
over the system is not more than from 30 to 3d 
mossages per hour. The Automatic, on the con- 
trary, ‘could transmit experimentally 300 messages 
per hour. The rate of working, however, varies 
very much with the distance between the stations. 
It is quite possible, on short lines, to send at the 
rate of 200 messages per hour, or even more, but 
when we use long wires, suspended in the air, 
buried in the earth, or submerged in the sea, 
electrical embarrassments due to induction are in- 
troduced, which materially diminish the speed of 
transmission. Between London and Manchester 
as many as 174 messages have been sent in the 
hour, but the average rate of working is 120; 
between London and Sunderland it is 90; between 
London and Aberdeen 60; and between London 
and Dublin 55. Generally it may be said that the 
Automatic apparatus has doubled the capacity of 
all our long wires, and quadrupled that of our 
shorter ones, and there is no doubt that it is 
capable of much further improvement and de- 
velopment. 

All the messages have to be prepared by manual 
labour, and punching cannot be done at a greater 
rate than 45 words per minute. Hence delay 
occurs in preparation, and errors in punching, and 
this to some extent limits the utility of fast appa- 
ratus for ordinary short public messages. For 
‘“nows” it is, however, invaluable. 

It is also invaluable when a sudden glut of work 
is handed in, or when the ordinary communication 
is interrupted through storms and accidents ; butit 
cannot be employed as a rule economically under 
distances of less than 200 miles, for within that 
distance it is cheaper to erect extra wires to im- 
preve the circuit capacity. 

On long lines a limit is reached where the 
rapidity of hand manipulation equals that of me- 
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chanical manipulation; but automatic work still 
maintains its clearness, accuracy, and regularity. 
Great efforts are now being made to improve the 
rate of receiving, and some astonishing experiments 
have been made between London and Liverpool, 
though nothing practical has yet been gained. 


The A B C is the simplest of all forms externally. 
It consists of a dial, upon which the letters of the 
alphabet are placed, and before which a pointer, 
propelled by currents, is rotated, stopping at the 
letter which is required to be indicated. Words 
are spelt directly, letter by letter. Any person 
who can read and write can send and receive 
messages by it. The earlier forms were crude and 
rough, but the teachings of experience have led to 
great refinements in workmanship and beauty of 
mechanism: and, as a finished piece of apparatus, 
ne hae few instruments to surpass Wheatstone’s 
A - 


Its rate of working is slow. Very expert ma- 
nipulators attain twenty words—but the average 
does not exceed four or five words per minute. 

It is very delicately constructed, and very liable 
to get out of adjustment; but it has the great 
advantage that it is worked without batteries ; and 
it is supplied with an alarm, which is most useful 
in attracting attention in offices where messages 
are few and far between. 

The Hughes printer records its messages in bold 
Roman type, upon slips of paper, which are de- 
livered to the receiver of the nessage. It isa very 
fast working apparatus, and has recorded as many 
as 54 words in the minute. It dispenses with, 
writers, and, therefore, only employs one clerk at 
each end. Though very accurate, it is very costly, 
both in construction and maintenance; and it 
necessitates the employment of the most intelligent 
and experienced class of clerks at each end, as well 
as the convenience of a workshop to conduct re- 
pairs rapidly. 

The Bell Telegraph is an acoustic instrument, 
which transmits its indications by transient audible 
signals, differing in tone. ‘There are two bells of 
different notes: the one operated by currents in 
one direction, the other by currents in the opposite 
direction. The one signifies a dot, the other a 
dush ; or the one corresponds with the movements 
to the left side cf the sirgle needle, and the other 
with the movements to the right side. It is very 
rapid in its working; 40 words per minute is a 
common speed. The receiving clerk writes his 
own message; his eye is confined to what he com- 
mits to paper—his mind is free to follow the sense 
of the message; and he is simply in the position of 
being addressed by a clerk—perhaps two hundred 
miles away—who dictates each word, not as it is 
spoken, but as it is spelt. 

But the instrument is complex in its construc- 
tion (it cannot be worked with double currents), 
and though there are many great advantages 
attached to it, its continuance has been doomed, 
and it must oradually and inevitably retire before 
its more fitting rival—the Sounder. 

The Sounder transmits its indications by tran- 
sient audible signals, differing in duration. It is, 
in fact, a Morse recorder, bereft of its clockwork 
and its paper. A sharp stroke, delivered on a 
species of sounding-board—equivalent to a crotchet 
in music—is a dot, and a prolonged sound—equiya- 
lent to a minim—a dash. 
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It is the simplest possible form of apparatus; it 
is light and portable; it contains no mechanism : 
itis simply an electro-magnet, with its armature 
and antagonistic spring; it is an alarm, and is as 
rapid as the Bell, and it can be read faster than 
any writer can write; it is more accurate than any 
other form of instrument dependent on transient 
signals, for it involves accurate and careful send- 
ing, and can only, be manipulated by experienced 
and well-trained clerks. The ear guides the hand 
in manipulation, and the clerk trained to read by 
ear must necessarily become an accurate sender. 
It is for this reason that I contend that the proper 
plan to train a Morse clerk is to teach him first of 
all to read by sound only, and not allow him to 
attempt to send until he can read well. By teach- 
ing him to send first he acquires bad habits, which 
are frequently very difficult to unlearn. 

The sounder instruments, being so simple, are 
easily kept in order, and they consequentiy very 
rarely fail. It is a very conversational form of 
instrument, and it thus enables errors to te rapidly 
corrected and repetitions instantly obtained. The 
ear is not so easily tired as the eye, hence it is a 
favourite with the staff. Moreover it does not try 
the eyes or injure the eyesight. 

It has supplanted all other forms of instrument 
in America, but it has untilrecently been but little 
used for general workin Europe. It is being rapidly 
introduced by the Postal Telegraph Department. 

The instruments found in use at the tiansfer 
were the A BO, the Needle, the Bell, the Morse, 
the Wheatstone (Automatic), and the Hughes 
printer. It was intended originally to employ the 
single needle upon all sub-office circuits, and the 
Morse upon all head office circuits, but Morse clerks 
were scarce, and their training occupied much 
time, hence single needles were necessarily em- 
ployed at the head offices because the clerks existed, 
but they could not be found in sufficient numbers 
for the sub-offices, and the anticipated business 
would not pay for the employment of skilled labour. 
Thus the A B C forced itseif upon the department. 
The Rell was necessarily retained, for an army of 
clerks trained in its use were transferred to the 
service. The automatic and Hughes were but 
sparingly in use, but the merits of the former have 
thrust it into very prominent employment, while 
the Jatter has made little or no headway. 

The stations which were to be provided with ap- 
paratus were :— 

The small village swb-oflice, where the ancient 
grocer and his wife, as a reward for some past 
political service, were allowed to dispense stamps 
and butter, issue money orders and cheese, sort 
letters and herrings, dispatch mails and soap. The 
counter was cleared of its lard, its scales. its par- 
cels, and its stinks, and a portion parcelled off to 
receive the wonderful telegraph. Many timid vil- 
lagers dreaded the trial, and resigned their appoint- 
ments; others sickened under the prospect of its 
arrival. Some declined altogether to have any- 
thing whatever to do with it. 

What business was anticipated? Possibly a 
message a week, may be a message a day. ‘his 
at ls. would not pay for a skilled clerk, and the 1d. 
per message perquisite did not open the road to 
fortune. The village government representative 
must either work the instrument himself, or his 
wife, or his maid. 


1'o teach him the Morse was hopeless, to acquire 
the needle was equally so. There only remained 
the A BC, and this instrument seemed specially 
ordained for such a case. Hence small post-offices 
were worked with the A B C, and were it not for 
the engineering difficulties involved in its main- 
tenance, no more fitting instrument could have 
been devised for such a purpose. But it is trouble- 
some to keep in order when fixed on crowded 
circuits in spite of its beautiful mechanism and 
exquisite construction. 

As the business of these small sub-offices in- 
creased, or as the population and dimensions of the 
village approached the importanoe of a town, the 
number of messages became sufficient to employ 
skilled labour, and too numerous to ba despatched 
without delay upon the A B C circuit. Single 
needles were employed. The office is perhaps in 
some Small linen-draper’s establishment, where a 
side room i3 portioned off for postal and tele- 
graph work. The young ladies of the house attend 
to the general business, one is apportioned to at- 
tend to the telegraph duties. She speedily masters 
the instrument, and the natural qualification of the 
sex renders her especially adapted to attend to the 
telegraph business of the office. There is scarcely 
any duty more adapted to the peculiarities of the 
female temperament than that of telegraphy. Her 
sedentary habits, her homely quiet ways, her 
patience, and her industry secure her unremitting 
attention, and nowhere are the telegraph duties 
more efficiently performed than in those small 
towns where the work 1s just sufficient to occupy 
her attention. 

The opponents to the transfer of the telegraphs 
to the State sneered at the village postmasters and 
postmistresses, and pronounced them totally unfit 
to be employed as telegraphists. I am bound to 
say that I shared in the doubts as to their effi- 
ciency. The yostal authorities themselves scarcely 
expected the sub-postmasters to be as attentive or 
as proficient as established clerks. Experience 
has refuted all these surmises. The work of the 
small offices is better done than it ever was in the 
railway and smaller offices of the Telegraph Com- 
panies, and though I do not pretend to say that 
the service is perfect, for we cannot expect expe- 
rience and technicai knowledge behind the small 
tradesmen’s counters; 1 do say that it is better 
done now than it ever was before, and the 
amount of zeal, earnestness, and energy dispiayed 
for such small remuneration 1s a source of never- 
ending surprise. 

Such offices ruled by sub-postmasters or sub- 
postmistresses are always subservient to some larger 
office, called the head office, presided over by a 
regular appointed postmaster. They cluster around 
these head offices in groups, and all the messages 
for such offices circulate through their head office. 

Circuits are formed, embracing not more than 
three or four offices in the case A B C’s, and five 
or six in the case of needle circuits. 

The head offices in the smaller towns are generally 
in some tradesman’s  shop—the chemist or the 
bookseller—who screens off a portion of his space 
for the postal and telegraph work; but in all the 
larger towns where the business justifies it, special 
premises are devoted to this work, and a regular 
established postmaster appointed. At one office 
the postmaster keeps a regular omniwm gatherum, 
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On one side is advertised ‘‘Post Office, Money 
Order Office, Savings Bank, Postal Telegraph,” 
and on the other ‘‘ Pickles, Cattle Medicine, Per- 
fumery.” ‘The postmaster controls and supervises 
all the sub-offices under his charge. 

The head offices are placed in direct communica- 
tion with each other, and with the chief centres, 
such as Manchester and Birmingham, which again 
in their turn are connected with the chief telegraph 
station in London, known as T'S, so that messages 
are sent from place to place by the most direct 
routes, and every office is provided as much as pos- 
sible with alternate circuits or double outlets in 
cases of accident or pressure. 

The system before the transfer of the telegraphs 
to the State was mainly directed to place London 
in communication with the Provinces, but the Post 
Office has placed all towns that have business rela- 
tions in direct communication with each other, and 
has diverted as much as possible the circulation of 
messages through London. It h:s done all in its 
power to prevent the unnecessary repetition of 
messages, and to reduce the number of trausmis- 
missions to the fewest possible, for every transmis- 
sion means increased cost in working and extra 
liability of error. 

All head offices as a rule are worked by Morse 
circuits ; some few .still remain worked by needle 
circuila, but gradually, as the business increases, the 
needles are being supplanted by the Morse and 
the Morse by the sounder. Where several offices 
remain on one circuit, the needle is retained, but 
intermediate working induces delay, and as soon as 
the business admits of it, direct wires, fitted with 
Morse instruments, are supplied. Head offices are 
almost invariably worked by trained telegraphists, 
either in the employment of the postmaster or 
airectly in the service of the Crown. All the large 
transmitting centres are worked entirely by a 
trained and experienced staff, under the direct 
control of the postmaster of the town in which it 
is placed. 

It may be taken asa rule that, when the mes- 
sages are very few, A BC instruments are used. 
When the number of stations on a circuit exceeds 
four, or when the number of messages exceeds 
twenty per day, then single needies are fixed. As 
the business increases the single needles are re- 
placed with Morses. When the number of mes- 
sages exceeds fifty per day it is time to consider the 
necessity of a direct wire. One such wire can 
transmit without delay 150 messages per day. If 
the messages approach 200 a day, another wire is 
wanted. If the distance between the stations and 
the amount of business warrants the expense, then 
Wheatstone’s automatic is fixed, and this can 
readily transmit from 400 to 500 messages per day. 

Recently duplex telegraphy, which enables mes- 
sages to be sent simultanecusly in opposite direc- 
tions on the same wire, has been introduced. It 
simply duplicates the capacity of all direct wires 
and it has placed in the hands of the Postal De- 
partment, a most valuable and useful auxiliary 
apparatus. Indeed without it, and with the recent 
stoppage of all works, it would have been difficult 
to have transacted all the work of the Department 
during the very busy autumn which has just 
passed, without inconvenience or delay. It is ap- 
plicable to all kinds of instruments. 
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experience is showing that the instrument of the 
future for ordinary commercial work is the 
‘* sounder.” 

(To be continued.) 


A NEW SYSTEM OF ELECTRIC TELE- 


GRAPHY. 
By PAUL LA COUR, 
Sub-Director of the Meteorological Institution of Copenhagen. 
(Presented to the Royal Dunish Academy of Sciences 
at the Meeting of February 12, 1875, by Mr. Holten.) 


In the Electric Telegraph, up to the present time, 
but two simple signals have been employed, and 
these have been formed either by currents in oppo- 
site directions, or by the prolongation, to a greater or 
lesser extent, of the duration of the current. The 
system, which I devised on the 10th May last, en- 
ables, however, a large number of simple signals to 
be made with a single conducting wire. 

When a vibrating body, at each of its vibrations, 
is made to close and open an electric circuit, the 
pulsations of the current will, of course, be iso- 
chronous with the vibrations of the sonorous body ; 
and when such currents are, by means of electro- 


magnets, made to act upon a second sonorous body 


vibrating in unison with the first, the second body 
will vibrate, whilst another similar body giving a 
difterent sound will remain silent. 

The first experiment was successfully made on 
the 5th June, 1874, but it was feared that the 
vibrations might cease to be perceptible after tra- 
versing a long distance. I therefore made an 
experiment upon a telegraph line, 390 kilometres 
in length (from Copenhagen to Frederica and back), 
and even with a rather weak current, the pulsations 
were easily perceptible. This experiment was made 
during the night of the 14-15 November in the 
same year, 

To produce the intermittent currents and receive 
them at the further end, the sonorous bodies em- 
ployed were tuning-forks. The apparatus is coz- 
structed in the following manner :— 

The key or instrument, which produces the 
intermittent currents in the line, is shown in the 
following figure :— 


SS is a tuning-fork fixed by the shank in such 
a way that at each oscillation one of the prongs 
touches the contact c during a portion of the oscil- 
lation. The contact c can be adjusted by the screw 
k, and together with its support, is insulated from 
the tuning-fork by the insulating piece J. 

When the shank of the tuning-fork is connected 
to one of the poles of a voltaic battery whose other 
pole is to earth, and when the contact piece is con- 
nected with the telegraph line and thence to earth, 
a blow given to one of the prongs of the fork will 
cause an intermittent current to be sent into the 
line, the pulsation of the current being in unison 
with those of the fork. | 


It may be said generally that the teaching of | It follows that, by keeping the fork in vibration, 
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the same result will be obtained, whenever the 
circuit is closed at any given point. It always 
follows that, by employing a contact upon the 
inside of the fork with a special battery for the 
same, the line can be charged with a succession of 
currents in opposite directions, 

The receiving apparatus is shewn in the next 
figure. 
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~ 2p sis a tuning-fork of softiron giving the same 
sound as that of the key. The prongs are inseited 
lengthwise in the two coils /' 7’, which are sur- 
rounded by silk-covered copper wire; the prongs 
are so arranged as to vibrate freely within the 
centres of the coils. The intermittent current, on 
arriving at the station, passes through these two 
coils, and thence into the wire of an electro-magnet 
M M, which is arranged so that its poles are placed 
in front of the opposed poles produced in the fork. 
It is evident that the current, in magnetising the 
electro-magnet and the fork, produces an attraction 
which will open the prongs of the latter, but directly 
the current, and consequently the attraction, ceases 
to operate, the prongs will return to their position 
of equilibrium, and soon. If then the pulsations 
of the current ar¢ in unison with those of the fork, 
the yibrations of the latter will soon attain a 
sufficient extent for one of the prongs n to touch the 
contact piece D, closing the circuit /7 of a local 
battery, and thereby manifesting the arrival of the 
current in the usual way, either directly or by 
means of a relay. 

I cannot as yet, I admit, state the time required 
to produce in the fork of the receiving apparatus 
vibratoins of a certain extent; it is a function of 
various factors; but experiment shows that the 
time which elapses before the local circuit is closed 
is so small a fraction of a second as to be hardly 
perceptible, even when the current is very weak. 
In the hope that this system will play an important 
part in electric telegraphy, I beg to here point out 
its principal advantage. 

The intermittent current acis wpon that tuning-fork 
only which is in union with the fork of the key. It 
then any number of different keys are arranged 
and the same number of receivers to correspond, 
an equal number of simple sign als can be produced, 
each of which requires but a single movement. If 
each of these signals corresponds to a letter, figure, 
or other sign, messages may be sent more quickly 
than by present methods, and the receivers can be 
made to act upon a printing appiratus without any 
difficulty. 

The same peculiarity will admit of the employ- 
ment of these signals where several stations are 
connected together by a single cable. A signal can 
be sent between any two of the stations without the 
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others being aware of it. The system might also 
become applicable in various other circumstances, 
for example: to call, give warning, announce the 
occurrence of an accident, fire, torpedoes, &c., in 
a word in all cases where it is desired to transmit 
signals only to certain points. 

Another important property of the system is that 
several signals can be produced SIMULTANEOUSLY 
upon the same wire. For when several keys are 
acted upon at the same time, the current thus pro- 
duced, with simultaneous intermissions of different 
duration, will only act upon the receivers corres- 
ponding to the vibrating keys, if only the forks 
have been selected in such au way as to avoid simple 
harmonies between them. Thus, for example: by 
employing a system of ten tuning forks, ten simple 
signals can be produced, then 1°*° — 45 signals 


when combined two and two, without the latter - 
requiring more time than the simple signals. The 
question of the limit to the number of forks which 
can be vibrating at the same time is one that can 
only be determined by experiment. 

The same property makes it possible to transmit 
several messages to various stations, employing but 
one wire. For example; station A is connected 
by a wire with station B, waence the wire is con- 
tinued to station C. Station A can use two different 
systems of keys, one for station B and the other 
for station C. The receivers at the two stations 
must, of course, correspond with the keys. The 
same property also enables the system to be em- 
ployed for pantelegraphs of a more reliable and 
quicker form than those made by Bain, Caselli, and 
others. Up to the present time only one style has 
been used in such telegraphs, and this style has to 
pass over the whole surface of the telegram to pro- 
duce a copy of it; in the new system, however, as 
many styles as may be desired can be placed side 
by side in the form of a comb, which will then 
pass over the surface of the message in one direction 
only. By this method also, there is the advantage 
that an exactly equal speed is not required in the 
two instruments, for the only inconvenience which 
would result from a difference of speed between 
the original and the copy would be a slight con- 
traction or extension in width of the whole message. 

Lastly, the receivers have the valuable pecu- 
larity of letting ordinary electric currents pass 
through them without any indication of their pre- 
sence, at least, unless the currents are of very con- 
siderable intensity, so that atmospheric and ter- 
restrial currents would not, as a rule, interfere 
with the working of telegraphs arranged upon this 
new system. 


ON TELEGRAPH CONSTRUCTION. 
By JOHN GAVEY. 
(Continued from page 233.) 


Ling INSULATORS. 
Tux two principal points for consideration in the 
selection of an insulator, are its form, and the 
material of which it is composed. 

These have been varied in a multitude of ways, 
but certain definite principles can be laid down, 
which are of more or less universal application, 

First, the electrical qualities require attention, 
the object being to obtain an insulator which op- 
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poses the greatest possible resistance to the passage 
of a current of electricity. Conductivity is pos- 
sible either through the mass of an insulator or 
through a film of moisture or conducting material 
over its surface. To provide against the former, a 
material which as nearly as possible, offers an in- 
finite resistance should be selected. It should be 
homogenous, uniform in quality, and not porous, 
or in any way an absorbent of moisture. It should 
not deteriorate, crack, or split, by exposure to 
atmospheric influences, but should retain per- 
manently the qualities sought for in its selection. 

Surface conduction arises from the deposition of 
a film of moisture, or of the more or less con- 
ducting substances which float about in the at- 
mosphere. The resistance of an insulator to loss 
from surface conduction depends primarily upon 
the form given to it, and in deciding this point, the 
ordinary law that the resistance of a conductor 
vaties directly as the length, and inversely as the 
section, affords a guide as to the dimensions that 
should be adopted; any means by which the length 
of the insulator is increased and the diameter 
diminished increasing its resistance per se—the 
affinity for moisture, however, of the material em- 
ployed, the smoothness and evenness of the surface, 
the readiness with which dirt adheres to it, and 
insects form their nests within the interior, and the 
facility with which the surface can be washed by 
rain, all tend to vary the results obtained with 
different forms and materials, and should all be 
carefully taken into account in considering the 
relative value of various forms employed by 
different services. 

The materials used are varied, and the qualities 
to be sought for, in addition to those already 
specified, are sufficient tensile and compressive 
strength to withstand with success the greatest 
strain likely to be brought on them. They should 
be readily moulded or wrought into the desired 
shape, and should be tough and adapted to resist 
a certain amount of rough usage to which they 
will inevitably be subjected. Glass, stoneware, 
porcelain, ebonite, and wood impregnated with in- 
sulating compounds have all been used with various 
degrees of success. Glass was widely used in 
England in the early days of telegraphy, but the 
readiness with which moisture was deposited on its 
surface, and its liability to crack, caused it to be 
rapidly replaced by stoneware and porcelain, which 
are the two materials wholly used in this country. 
It is possible, however, that its use may be revived 
with great advantage if the electrical qualities of 
the toughened glass, of which so much has lately 
been heard, are at all comparable with its alleged 
mechanical ones. 

Stoneware and porcelain, the former especially, 
are excellent materials for insulators. If selected 
with care, properly manipulated, thoroughly burnt 
and vitrified throughout their whole substance, 
they are proof against all ordinary vicissitudes 
except that of mechanical violence, to which un- 
fortunately they are most subject. The materials 
are readily moulded into any desired form, and a 
clean, well glazed, thoroughly even surface is 
easily obtained. Ebonite, one of the most perfect 
of insulators as a mass, soon deteriorates over its 
surface, which becomes partly conducting through 
the adherence of dirt. Wood has been used as 
giving a substance which can withstand with im- 


punity the stone-throwing proclivities of mis- 
chieyous persons. The difficulty with this material, 
however, is to give it that thoroughly smooth 
surface which is of such importance to the con- 
tinued efficiency of a line. 

The earliest practical insulator that was used to 
any extent in this country simply consisted of a 
short cylinder of glazed earthenware, with a hole 
through its axis and a groove round its cireum- 
ference. It was held to the pole by means of a 
small clip, fitting the groove, and the wire passed 
through the axial hole in the earthenware. 

This was shortly afterwards modified, the 
cylinder being lengthened and the ends tapered in 
the form of a double cone. Later, with the objest 
of diminishing the deposition of moisture on the 
earthenware, the latter was formed into a solid 
cylinder, perforated at one extremity at right 
angles to its axis for the passage of the wire, and 
covered at the upper end by a zinc cap, which sur- 
rounded the greater portion of it. 

Although this achieved its object, the remedy 
was as bad as the disease, for the cap, without in 
itself impeding the escape of the current, fostered 
the accumulation of dirt and spiders’ nests, so that 
the insulation left much to be desired. 

This was followed by the umbrella-shaped in- 
sulator, known to old telegraphists as the ‘* No. 8,” 
which was a direct descendant of the last form, the 
zinc cap being replaced by an earthenware or glass 
one. ‘lhis insulator did good service, but as the 
system extended, and longer lines became common, 
an improvement was found necessary. This was 
partly achieved by paying greater attention to the 
manufacture of the material, but the greatest ad- 
vance was made in the form given to the insulator, 
which is a type of those now in use. This was in- 
troduced by Mr. Latimer Clark, who in 1846 
patented his double cup insulator, which consisted 
of a double bell cemented on a bolt or stalk, by 
which it was attached to a bracket, the wire itself 
being supported by a suitable groove on the top of 
theinsulator. Mr. Varley later improved on this by 
introducing an insulator in which a long narrow 
cylindrical cup was cemented inside of a larger one, 
so as to have a clear space between the two. A 
suitable bolt or stalk, to form an attachment to the 
pole, was fastened in the small cup, and the large 
one contained a circular groove near its upper end 
to retain the wire. By these means the mean sec- 
tion of the conducting surface was diminished, 
whilst the length was considerably increased. 
T'urther, by the use of two separate and independent 
cups, the additional advantage was secured, that a 
breakage or undetected defect in one of them 
simply reduced the effectiveness of the insulator, 
by say one half, instead of almost wholly neutral- 
izing its insulating properties. For short lines 
single cup insulators, similar in outward form to 
the above two descriptions, are now used, but the 
former or modifications of the same principle are now 
employed on all important circuits in most countries, 

Occasionally the insulators are protected against 
mechanical injury, by being covered with an cuter 
iron cap. This, however, has a most injurious 
effect on the insulation, as it fosters the accumula- 
tion of conducting matter over the surface of the 
porcelain or earthenware, and impedes the bene- 
ficial action of rain, which in the ordinary type 
cleanses the exposed surfaces whenever it falls 
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heavily. To obviate this. perforated cups have 
been introduced, which, whilst protecting the brittle 
material from stones of a size to injure them, 
admit of the entrance of sufficient water during 
heavy rains to wash the insulators. KHven these 
are, however, far inferior in insulating power to 
the ordinary unprotected form. 

In testing insulators, they should be exposed to 
precisely the same influences as they will be subject 
to in actual practice, or fallacious results will be 
obtained. The minimum insulation resistance of 
an open line of telegraph in the worst weather, is 
generally taken at 200,000 ohms per mile. Thus, 
taking 30 insulators per mile as the maximum 
number which will be used at any time, a single 
one should not offer a less resistance than say 6 
megohms after exposure for some months, and 
in wet and misty weather. Practically a higher 
result than this even should be given to counter- 
balance the effect of exceptional losses in the weak 
places which every long line exposes. Some years 
ago Mr. Culley, for the Electric and International 
Telegraph Company, inaugurated an exhaustive 
series of experiments on the value of various classes 
of insulators, which resulted in the adoption of the 
forms now in use in this country. Those who 
seek further details on the whole subject, are 
referred to his handbook, where it is treated of at 
length. : 


RAILWAY BLOCK SIGNALLING. 


(Continued from page 218.) 


To Mr., now Sir William Fothergill Cook, is the 
world indebted for the origin cf the block system. 
In 1842 he produced a pamphlet, called ‘“ Tele- 
graphic Railways,” in which he suggested the 
principle of working which has been explained. 
His idea was to form the line into divisions of from 
15 to 25 miles, and again to form these divisions 
into sub-divisions or sctions, of from 2 to d miles. 
Hach station was to be provided with an instru- 
ment having upon its face as many indicators as 
there were sections or sub-divisions of the line, 
the indications made by the needle or pointer being 
two in number, viz., UP and DOWN (Fig. 2). On 
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an UP train entering—say section A B—B would, 
before allowing it to enter the section B C, set his 
indicator to ‘“‘ UP,” at the same time ringing a bell 
at ©. If the section was clear, C would pin over 
the handle of his indicator to ‘‘UP,” and on the 
train passing B, B would release his indicator, 
which would indicate train had passed B. But one 
Indicator would then be left open, viz,, that belong- 


— 


ing to U, and this indicating ‘“‘UP,” it would be 
seen by all stations in the division that an up train 
was running between B and C. 

This system, although not complicated in its 
mode of working, was cumbersome and expensive. 
Judged by the present method of working block 
signals, it meant multiplying the number of in- 
struments and wires at any one station by the 
number of sections composing the division ; so that 
for a division of five sections, the cost would be 
something like twenty-five times that of the present 
system. it was, however, a great step in the right 
direction ; and the railway world in particular, and 
the public at large in general, will ever remain in- 
debéed to Sir William I*. Cook for the able manner 
in which he brought before the world that prin- 
ciple which is undoubtedly the only true and safe 
principle upon which railway traffic can be worked. 
Its first tral was on the Great Hastern Railway, 
between Norwich and Yarmouth, in 1844. 

Further improvements were effected by Mr. 
Edwin Clark in his application of it on the London 
and North Western Line in 1854. Hach set of 
rails had its own independent telegraph, by which 
the out-door signals were regulated. The instru- 
ment employed was that known as the ‘‘ double 
needle.” 
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A deflection of the needle on one side, again indi- 
cating ‘line clear,” and a deflection to the opposite 
side, **train on line,” whilst the needle standing 
vertical indicated failure of instrument or the 
occurrence of an accident, and that the line was 
‘‘ blocked.” The handles, by which the instrument 
was worked, were slotted in such a manner as to 
admit of their being pegged over either to one side 
or the other so as to give and maintain either of the 
indications named. ‘Thus constant currents of elec- 
tricity were always maintained on the wires either 
‘for line clear” or ‘‘ train on line.” 
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At certain intervals the line wires were ter- 
minated on each side of the pole, and the circuit 
completed by a loop of small wire carried down 
the pole (fig. 4) so as to be within reach of the 


guard or any person standing on the permanent 
way. Should an accident arise, or it be necessary 
from any other cause to block the line, the cutting 
of these wires interrupted the circuit and produced 
the yertical signal indicating ‘‘line blocked.” 
Though an ingenious contrivance it is questionable 
whether any advantage attended its adoption. 
From the fact that its use has not been extended, 
it may be inferred that if such was the case at the 
time of its introduction the necessity for it no 
longer exists. It is certain that in the confusion 
arising at the moment of an accident the 
chance of the wires being again joined by 
the guard—in accordance with the instructions 
—would be very slight. Not only do all such 
arrangements add greatly to the cost of con- 
struction, but they are a fruitful source of in- 
terruption, and at the best merely intimate, per- 
haps a moment or so earlier, that which the non- 
arrival of the train, or the absence of a signal to 
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that effect would convey to the signal boxes at 
either end of the section. A question of still higher 
importance is moreover involved. The indication 
can be produced not only by the severance of the 
wire but by the failure of the battery; by the wire 
becoming in contact with other wires, or with the 
earth. <A series of failures such as these would be 
likely to induce carelessness on the part of the 
signalman. He would conclude the failure was 
due to some defect with the apparatus rather than 
to an accident on the line, and become indifferent 
in his instructions to the engine-drivers ot follow- 
ing trains to ‘‘ proceed with caution.” Anything 
which tends to reduce confidence in the signals in 
use, whether by its interference with their good and 
perfect working, or by inferences deduced from that 
or other causes, should be carefully avoided. 

The Great Northern in adopting the telegraphi, 
working upon that line of railway, although em 
ploying a similar form of instrument, applied t7 
it a system inferior to that hitherto used. Both 
needles were used promiscuously for the up and 
down lines (fig. 5). ‘‘ Train in” being indicated 
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by one beat of either needle to the left, ‘‘ train 
cut” by the opposite motion; the signals ‘line 
blocked” and ‘‘ line clear” being rendered by 
holding both needles over momentarily in the 
direction of those words. All signals were thus 
transitory or momentary, every signal being 
recorded in a book kept for that purpose. 

The signals obtained by one and all of these in- 
struments were produced by the same means, vViz., 
a small permanent magnet fixed upon a spindle, 
to the extreme end of which was also fixed another 
needle, not magnetic, the spindle being so fixed as to 
admit of the magnet oscillating within a pair of coils. 
On the inner megnet or needle being influenced 
by the electric current, the outer needle repeated 
the movement, and thus conveyed to the signalman 
the indication required. Of more recent date is 
the induced magnet. The form described is ob- 
jectionable from its liability to demagnetization or 
reversal of the magnetism of the inner needle by 
lightning. The employment of needles, the mag- 
netism of which is induced by other magnets placed 
in their neighbourhood, is preferable; for although 
a false signal, as ‘‘ line clear”’ when the line is 
blocked, may be, in this, as in some other instru- 
ments, produced by atmospheric electricity, it yet 
gets rid of the absolute reversal and demagnetization 
to which the old form of needle is subject. 
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MILL LIGHTING BY ELECTRICITY. 
By A. TOLHAUSEN. 


Iy spite of the many improvements which have | 
been brought to bear on the various magneto elec- 
trical machines for the generation of light, the use 
of electricity for lighting up mills or other work- 
shops in place of common oil or gas, has scarcely 
been introduced. 

The ‘‘Journal fiir Gasbeleuchtung,” however, 
recently observes that in the establishment of 
Messrs. Heilmann, Ducommun, and Steinlein, in 
Miblhausen, electricity has been applied apparently 
with success for lighting-up purposes. In a sepa- 
rate room four magneto-electrical machines are 
placed, which feed other four suitably located lamps 
constructed on the Serrin principle. ‘lhe dimen- 
sions of the room lighted up are 6) metres (198.5 ft.) 
by 380 metres (98.4 ft), Hach lamp throws off a 
light equal to about a huadred Carcel lamps, and 
these are surrounded respectively by a glass globe 
which serves to blend the light intensity. The cost 
of the four lamps, excluding the maintenance of 
the motive power, averages about tenpence per 
hour. 

During the three months which this electrical 
light has been working, no inconvenience ,has been 
experienced, the light given off being beautiful 
and steady, aud uncomparable to any other mode 
of illumination. The magneto-electrical machines 
have each cost 1,500 fres., or sixty pounds sterling, 
the whole arrangement amounting to 8,000 fres. 
or 4320. 

With regard to the comparative cost of this 
electric light, with other raeans of illumination, 
M. Laboulaye furnishes the following table :— 


{ 

Quantity of ma- 
terial required 
for producing 
light = 1 stear- 

rine candle. 


Cost of a light- 
intensitv = to 
that of 700 stear- 
ine candles per 
hour, 


Electrical light obtain- 
ed by a magneto- 
electrical apparatus 

Ditto galvanic pile ., 

Coal gas ee 

Oil (vegetable) 


0.53 cub. ft. 
79.92 grains. 


Tallow candle, . eeaoe.O2 S 
Stearins a6 e- | 160.47 *« 
Wax Pa 127.45 


9 


In the preceding table the following prices have 
been assumed : gas, per cubic meter = 34d. ; tallow, 
17d. per kilogramme; stearine candles, 3s. per 
kilogramme ; wax candles, 4s. 2d. per kilogramme. 

To distribute the effect of the electric light in 
various directions and points in a uniform manner, 
the attempt has been made to pass the current 
through the different apparatuses by means of cur- 
rent deHectors, which break the currents passing 
through the lamps during so short a period, as to 
make the light appear to all intents and purposes 
as being continuous. The fact has been hereby 
utilised, that the impression made by light upon 
our visual organ remains intact during at least 
one-tenth of a second’s duration. Moreover, the 
luminar are between the carbon points becomes 
momentarily reproduced, provided the current in- 
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terruptions are only of minute duration, a fact 
which has been repeatedly proved by the illumi- 
nating apparatuses of Siemens aud Halske, as of 
late improved by Hafener Alteneck. Leroux has 
himself determined by experiments that the lumi: 
nous arc between the carbon points becomes in- 
stantaneously reproduced provided the interruption 
of the current does not exceed one-twentieth of a 
second. This last-mentioned authority also suc- 
ceeded in dividing the electrical ight, by employ- 
ing a rapid turning deflector, by means of which 
he alternately conducted the current of a Bunsen’s 
battery to two lamps, in such a manner that each 
of these received an equal amount of currents in 
equal times; the luminosity given out by these 
was also equal in both lamps. 

On the other hand, it would appear that this 
modus operandi 1s neither cheap nor practical, and 
it has therefore been further attempted to divide 
the electric light without having recourse to the 
luminous are. The results. however, have not been 
satisfactory, Inasmuch as the cost of such illumi- 
nations rank almost equal to those of gas or petro- 
leum - lighting. These futile attempts induced 
Gramme to construct smaller machines with an 
equivalent light intensity of fifty Carcel lamps. 
These small lamps work very well alone; the light 
emitted is not perfectly steady; the best of the 
machines yet introduced, present a light of at least 
one hundred carcel lamps,.with an ayerage cost 
price of £60. 

Although the foregone description does not solve 
the problem concerning the divisability of the 
electric light, it is possible that the modern im- 
provements made in this direction, coupled with 
the reduced cost, may at no distant period lead to 
the hghting up of our mills, railway stations, &c., 
by means of electricity. 


i a, 


Correspondence, 


TO FIND THE INTERNAL RESISTANCE OF 
A BATTERY AND ITS ELECTROMOTIVE 
FORCE AT THE SAME TIME. 


ot 


To the Editor of the TELEGRAPHIC JOURNAL. 


Srr,—The following expeditious method of finding 
the internal resistance of a battery and its electromotive 
force at the same time was devised by m2 last Novem- 
ber, I now sendit to you for publication in the hope 
that it will be as useful to many of your (practical) 
readers as it has been to myself. After s:veral months’ 
experience, I can recommend it as extremely aycurate. 
It assumes nothing a3 known, as is the practice in most 
other methods. 

A B Fig 1,isaset of resistance coils, most conveni- 
ently that arrangement known as ‘“ Thomson’s Slide.” 
C is any resistan e, but if possible it will b; pre‘erable 
to make it approximately equ:l to R, the internal resist- 
ance. 

Having connected the apparatus, as shown in the 
figure, the resistance A B is varied until the galva- 
nometer shows no deflection. When this is so, the 
potential at the po nt P is equal to that of the standard 
cell or battery e (vide page 18 Clark’s “ Electrical 
Measurement ;’’) 

(A+ B)E 
therefore 


ee 


A+B+C+R 


ote J 


(1) 
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Now depress the key K, and, if the galvanometer needle 
be deflected, slide the travelling peg, to which the fron 
contact is attached, to or from tbe point P until th® 
needle returns to zero. Let this be the case when th® 
p2g is situated as shown above. ‘Then since balance iS 


battery and the depression of the key K should be 
momentary wntil balance of the needle is obtained in 
each case. 

I may, however, mention that the internal resistance 
of a battery whose positive plates are “ dirty ” (as will 
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undisturbed the potential at P must still be equal to 


to that of the standard cell; 
BE 
therefore ——— = ¢ (2) 
BAGH 
Combining equations 1 and 2, we get 
(A + B) E BE 
———“—-—- = — (3) | 
Aor B+ OAR B+ RK 
whence we obtain the formula 
B 
Bes Vase f(A) 
A 
orin another form A: B::C: Rh. . 
Now knowing the valves of A, B, C, and R( = C— ) 
A 


and knowing also that the potential at P = e, we can 
find the electromotive force E by the rule of similar 
triangles given at page 20 of Clark’s work above men- 
tioned—thus 


B 
Astap A + O—s ASB 
A 


E2¢:.: 


B 
E:e:: B+OC — :B, therefore 


A 
E = (.4+-)e (5) 


Practically, and as an aid to the memory, Fig. 1 may 
be drawn thus, 


or simply 


Eg. 2, 


I need hardly remind your practical readers that, in 
order to avoid polarisation of one battery by the other, 
the connection of the galvanometer with the larger 


Earth 


| be the case more or less with all batteries which have 


been at work some time) is very variable, ‘True, this 


| variation is generally very small, but it must not be 


neglected, for, since it makes Ra variable quantity which 


_ may alter during the later portion of the test, E must 


also be variable to a propotionate extent. When there- 
fore great accuracy is aimed at in determining the 
electromotive force of a battery, care should be taken 
that the positive plates are clean, and that their imme- 
diate surroundings contain no metallic substance in 


solution, or otherwise foreign to the plates themselves. 


Shiraz, Persia, J. J. FAHIE. 


July dth, 1875. 


To the Editor of the TELEGRAPHIC JOURNAL. 


Dear Sir,—In No. 59 of your Journal, July 1dth, 
1875, I find asystem of Quadruplex Telegrapby described 
by Mr. Kempe, which is a modification of that invented 
by Stark of Vienna. Now I have tried every one of the 
so-called devices for the transmission of two messages 
in the same direction at tha same time, described by 
Diib, Schellen, Blavier, and others, including also Mr. 
Kempe’s, and will say that not one of these will allow of 
the transmission of a single word, and a very small 
amount of experimenting will make this evident. 

It seems to me to be a real shame that such theoretical 
devices are put in standard telegraph works to be trought 
out against future inventors as an evidence of priority. 

R:spectfully yours, 
CuarLes BATCHELOR. 


16, Ward Street, Newark, N.J., U.S.A. 
August 20th, 1875, 


alotice to Correspoudents, 


| We have received an angry letter from Calcutta. re- 


specting some 1emarks made in our impression of August 
15th, in reviewing the Journal of the Society of Tel>- 
graph Engineers. As our correspondent simply questions 
the judgment of our reviewer, we regret we cann.t 
publish his letter. 


F. W. Younc.—The sound made by the wires is due 
entirely to the moving air. It has nothing what- 
ever to do with currents. Currents do not produce 
sounds in wires. 


W 


Tyrret.—The book is now in the press, and may 
be expected very shortly. Mr. Kempe’s papers, with 
corrections and considerable additions, are about to 
be published by Spon and Co, 
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Hotes, 


The Hibernia, with the second portion of the 
New Zealand cable, will leave in the early part of 
November. 


The cable between Santos and Santa Catarina 
haying been repaired, direct telegraphic commu- 
nication with La Plata is now restored. 

The Government of Western Australia propose 
to expend £28,500 in the construction of a line of 
telegraph to South Australia. The line will ex- 
tend from Albany to Hucla. 


We are happy to announce that Mr. IF. C. 
Webb, C.E., who has lately returned successful 
from cable operations on the Brazilian Coast, has 
had conferred on him by the Emperor of Brazil the 
honour of a Knight Officer of the Order of the Rose. 

Magnets prepared by compressing iron filings in 
tubes have been exhibited to the I‘rench Academy 
by M. Jamin. When soft iron filings are forcibly 
compressed by hydraulic pressure, they acquire a 
coercive power equal to that of steel. 


It is semi-officially annonnced that the sub- 
committee of the Western Union Telegraph and 
the Atlantic and Pacific Telegraph Companies haye 
agreed on a plan for a consolidation of interests, 
and that it is to be submitted to the respective 
board of directors. 


The Indo-European Telegraph Company state 
that the average time in transit between London 
aud India, via Teheran, of all outward messages to 
India, including messages for Penang, Singapore, 
China, Japan, Java, and Australia, during the 
week ending 22nd October, was 51 minutes. 


The New South Wales Government have suc- 
vessfully adopted the Wheatstone Automatic 
system. Mr. C. KH. Winter has just returned from 
Sydney, where he has been engaged in starting 
the system and instructing the staff. He brought 
away with him the warmest congratulation of the 
Postmaster-General. 


The liquidator of the Panama and South Pacific 
Telegraph Company, Limited, announces that all 
the moneys ewing to the company haying been 
collected, he is enabled to declare a further return 
of 15s. 9d. per share to those shareholders who 
have paid up £2 10s. per share, and a return of 
7s. 2d. per share to those who have paid only £1 
per share, being the proportion due to them after 
deducting interest at the rate of 5 per cent. on the 
allotment money due the 3lst January, 1570, not 
paid by them. j 


A curious statistical table has been drawn up in 
France showing the distribution of letters and 
telegrams per head in different countries. Swit- 


zerland is first in both classes, the telegrams 


averaging eight for every 100 inhabitants; in 
France there are 23 letters to every 100 inhabitants; 


in England 20 1-12th, and in the United States 19. 
In England there are 54 telegrams for every 100 
inhabitants ; in Holland 51; in Belgium 47; in the 
United States 32; in Germany 31. France ranks 
tenth, and Russia last with one. 


The harmonic-electric telegraph invention (now 
commonly known as the telephone) of Mr. Elisha 
Gray, of Cleveland, is undoubtedly destined to 
prove a very useful and important one. On Friday 
of last week we saw four despatches transmitted 
simultaneously from Boston to this city, on one of 
the Western Union wires. It is believed, and with 
good reason, that at least sixteen messages can by 
this invention be transmitted simultaneously over 
a single wire. Mr. Gray has made a discovery 
and invention which will be likely eventually to 
revolutionise the present Morse telegraph system. 
(The Telegrapher). 


Superintendent C. G. Merriweather, of the 
fourth district in the Southern division of the 
Western Union Telegraph Company, reports that 
the experience of the past season has proved con- 
clusively that the application of lightning rods to 
telegraph poles is a matter whose importance 
should lead it to receive careful attention. On 
many routes under his charge, where a large 
number of poles were formerly destroyed by lizht- 
ning every year, a dozen or more being sometimes 
shattered in a single day, the attachment of light- 
ning rods has resulted most favourably, not a 
single pole haying been damzged during the pre- 
sent season. He also states that no trouble has 
been experienced from accidental contact betwoen 
the lightning rods and the line wires, although 
serious apprehensions were entertained that this 
would prove an obstacle to their successful use. 
The rods were placed on every tenth pole, and also 
on the nearest pole on each side of every office. 
(Journal of the Telegraph). 


ON THE ACTION OF MAGNETS ON RARE- 
FIED GASES IN CAPILLARY TUBES 
RENDERED LUMINOUS BY AN IN- 


DUCED CURRENT. 
By J, CHAUTARD, 


Tue spectral modifications produced by the action of 
maznets on the light of an induced current traversing 
rarefied gases are subject to very complex laws; and it 
is only possible to formulats them after varied and Jong- 
continued experiments, M. Tréve, in a Note published 
in the Comptes Rendus (January 3, 1870), after indicating 
some facts bearing on this class of phenomena, concluded 
in these terms— coloration and decoloration of the 
gases under the action of magnetism, in the capillar 

parts of the tubes containing them;” but the experi- 
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ments of the accomplished officer were not very numer- 
ous, they were made on only a few gases, and appeared 
to be only indirectly connected with the researches he 
had undertaken. The subject seemed to me sufliciently 
interesting to be the object of a fresh study, of which I 
have to-day the honour to present to the Academy a 
rapid summary. 

Conditions of the Experime. ts.—Without returning to 
the experimental arrangements indicated in my first 
Note*, I shall briefly analyze those which have permitted 
me to extend, and at the same time give a precise 
account of, my fresh experiments. These are :—the 
nature, temperature, and pressure of the gas; the in- 
tensity, direction, and source of the induced current ; 
the action of the magnet through the form of its poles, 
the energy and direction of the magnetization, the dis- 
tance of the armatures, and the axial or equatorial posi- 
tion of the tube containing the gas 7. 

(1) The rarefied gases or substances on which my 
experiments have been made are hydrogen, nitrogen, 
oxygen, carbonic acid, carbonic oxide, bicarburetted 
hycrogen, sulphur, selenium, iodine, bromine, chlorine, 
sulphurovs acid, fluoride of silicium, bichloride of tin. 
All of them are far from presenting very pronounced 
modifications, as I shall presently show; the substances 
of the chlorine group are those most sure to succeed, and 
produce the most brilliant results. 

(2) Elevation of temperature lessens the effect pro- 
duced by the magnet. This can be ascertained by 
causing the induced current to pass for some time within 
the tube: the heat :esu'ting soon weakens and sometimes 
renders inactive the magnetic influence. 

(3) The pressure of the gas interferes with the action 
of the magnet to such a degree that it is possible with 
the same substance to obtain, according to the conditions, 
either the sudden cessation of the induced current, or a 
notable modification in the luminous appearance, or the 
permanence of the initial tint. 

(4) By varying the intensity of the induced current, 
effects can be obtained similar to those which result from 
varying the pressure of the gas: in general, the more 
feeble the initial intensity, the more decided are the 
magnetic luminous modifications. 

(5) The phenomena are the same when the induced 
current is derived from a Holtz machine or a Ruhmkorff 
induction-coil. 

(6) Both directions of the induced current, as also of 
the magnetization, give pretty nearly identical effects ; 
certain substances, however, seem to undergo a more 
energetic influence at the moment of the reversal of the 
current. ; 

(7) In the form of the armatures, the surface ought 
chiefly to be considered; this should be plane, and such 
that the capillary tube will be embraced over the greater 
part of its length. 

(8) It is evident that the more energetic the magne- 
tization, the more pronounced will the phenomena be; 
it is usually determined with the aid of a pile of 12-15 
Bunsen elements (large pattern). 

(9) Lastly, the action diminishes rapidly with distance; 
this is ascertained by gradually removing the tube to 
about 3 centim. from the poles; beyond that limit the 
influence of the magnet ceases to be manifest. 

Conclusions —(1) The first result to be noted is an 
increase of resistance of the part of the induced current 
under the influence of the magnet. ‘This resistance is 
sometimes such that the current may be suddenly inter- 
rupted at the instant when the magnet begins to act. 
This is made evident in the following manner. A tube 
is taken formed of two parts in communication, one of 
them presenting a constriction, the other a different 
length and diameter, The capillary part is placed in 


* Comptes Rendus, Nov, 16, 1874, p. 1123, 

+ The form of my apparatus has not, up to the present time, 
meh me to compare the effects resulting from these two 
positions, _ 


the pole of the electromagnet, after which the current of 
the coil is started. As long as the magnet is inactive, 
the light circulates uniformly in the two tubes; it is 
suddenly arrested in the shortest and narrowest at the 
instant when this is submitted to the acion of the 
magnet. The effect can be produced with chlorine, 
iodine, sulphur, selenium. 

(2) This cessation of the induced light caused by the 
magnet can be determined, with the same gas, in two 
quite distinct cases—either when exhaustion has been 
carried so far that the induction-current is near the 
limit which no longer permits it to pass, or, on the con- 
trary, when the tension of the gas is sufficient for the 
spark to be near the same limit. 

(3) Under the magnetic influence the luminous thread, 
when it persists, undergoes in capillary tubes a narrow- 
ing which can sometimes be perceived by simple inspec- 
tion. This narrowing is produced by an augmentation 
of resistance, sufficiently energetic at times to be 


E 


accompanied by a change of tint in the tube, or even by — 


a modification of the spectrum. In certain gases, such 
as hydrogen, nitrogen, carbonic acid, the influence of 
the magnet is hardly perceptible, and the modifications 
observed enter into the system of the primitive lines. 

(4) This narrowing, or the change of tint of the 
luminous thread, does not extend to more than half a 
centimétre from the poles: thus on taking a tube of 
sufficient length, by changing the height of the spectro- 
scope while the magnetization is going on, the normal 
spectrum (that produced by the light outside of the 
magnetic field) and the spectrum modified by the vicinity 
of the magnet can be successively seen. 

(5) In order to form a good judgment of the action of 
the magnet, it is necessary to manage so that the 
spectrum is not very bright at starting. As soon as the 
current passes in the electro-magnet, the lines appear in 
all their splendour. The phenomenon is particularly 
successful, and gives the most perspicuous results with 
chlorine, bromine, chloride of tin, fluoride of silicium, 
and sulphuric acid. 

(6) Direct measurements have proved that, for these 
last substances, the new lines developed under these 
circumstances are distinct from those which characterize 
the normal spectrum of the same gas traversed by a 
sufficiently energetic induced current outside the range 
of a magnet.—Comptes Rendus de V Acad. des Sciences, 
vol, Ixxx. pp. 1161-1164. 


~y 
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IMPROVEMENTS IN Private Tretrcrapuy.—Mr. R. 8: 
Symington, of Glasgow, has just added another to the 
various novel and useful adaptations of the systems 
observable in various parts of the above city. Inside 
the lobby of the Royal Exchange has been erected a 
small office or enclosure labelled “ Members’ Private 
Telegraph Inquiry Office,’ inside which Wheatstone’s 
alphabetical telegraphic instruments have been set down, 
having in connection with each switch, by which the cur- 
rent may bedirected to any oneof thetwenty-five different 
wires. This switch may be described as an ebonite stand 
of circular form, having round the outer rim a series of 
twenty-five brass terminals to the wires, and an inner 
series of knobs of indicators. In the centre of this inner 
series is a handle, by turning which the currentis directed 
to the particular wire through which the clerk in attend- 
ance is desired to convey a me-sage. ‘These wires are 
connected with the offices of all the members, and by 
this means the various business firms are placed in com- 
munication with each other and with the Exchange. 
On the receipt of messages at the Exchange they are 
posted by the clerk in a conspicuous part of the room, 
and a bell is rung to inform members of the fact. The 


messages are placed within a large case, divided into — 


numbered pockets with glass in front; and as each 
member knows his own pocket, a glance shows whether 
the message is intended for him. 
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SIR CHARLES WHEATSTONE. 
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CHARLES WHEATSTONE was born in Gloucester, in 
the year 1802. Hewas the son of a tradesman. 
He was educated in a private school in that city. 
He commenced early to fight the battle of life by 
the manufacture of musical instruments, an occu- 
pation which encouraged his natural taste for 
science and mechanics. In 1823, he moved up to 
London, and established a business of his own. 
The natural scientific bent of his mind drove him 
to search deeply into the physical laws upon which 
the instruments he made were based, and in 
the same year that he removed from Gloucester, 
he published, in the Philosophical Annals, an 
account of some ‘‘ New experiments on sound.’’ In 
1827 he published in the Quarterly Fournal of 
Science, ‘‘ Experiments on Audition,” and a ‘ De- 
scription of the Kaleidophone, or phonic Kaleido- 
scope, a new philosophical toy for the illustration 
of several interesting and amusing acoustical and 
optical phenomena.” In 1828 he wrote on the 
resonance of columns of air, and in 1831 on the 
transmission of musical sounds through solid con- 
ductors. In the latter year he gave an experi- 
mental proof of Bernouilli’s ‘theory of wind in- 
struments, and in 1833 he read a paper before the 
Royal Society on those peculiar figures called 
**Cladni’s” made by sand on vibrating plates. In 
1832 he read a remarkable paper on Dreaming 
and Somnambulism, and he never ceased through- 
out his long life in taking deep interest in mental 
illusions and psychological problems. In 1835 he 
sent a paper to the British Association ‘‘On the 
various attempts which have been made to imitate 
human speech by mechanical means,” and he made 
a machine which imitated very successfully some 
of the simple elementary sounds of the human 
voice. 

In 1834 he was appointed Professor of Natural 
Philosophy in King’s College, and in the same 
year he made his celebrated and classical experi- 
ments on the velocity of an electric discharge and 
the duration of the sparks by the aid of revolving 
mirrors; and fiom this period his mind seems to 
have been devoted to telegraphy. No one who had 
ever studied electricity could have failed to have 
seen its special adaptability to the conveyance of 
intelligence to distant points; and from Lesarge, 
in 1774, to Schilling in 1832, a dozen or more 
telegraphs were ‘“‘invented” and freely given to 
the world. Noone can claim the “ invention” of 


the telegraph. Neither Wheatstone, nor Cooke, 
nor Morse were the first to employ electricity for 
telegraphic purposes, nor the first to convey intel- 
ligence to a distant point by means of electricity. 
The controversy on this point has been an unfor- 
tunate one. Sir Francis Ronalds in 1823 wrote a 
book on the subject, and his prescience is won- 
derful to contemplate; but he only described in 
an improved form what Lomond had done in 1787. 
Cooke and Wheatstone introduced the telegraph 
into England, and invented certain means for car- 
rying on telegraphy in a practical form, and they 
were the first to do this. 

In 1835 Wheatstone exhibited to his class, in 
King’s College, Schilling’s single needle apparatus, 
and in the next year Sir W. Cooke became ac- 
quainted with that instrument at Heidelberg. The 
deep foresight and commercial spirit of the latter 
at once grasped the value of telegraphy to the 
railway world that was then springing into ex- 
istence, and through the introduction of Faraday 
and Roget, Cooke and Wheatstone were brought 
into contact, and the ideas of each were amal- 
gamated and perfected. In 1837 they produced 
the five needle or ‘* hatchment” telegraph, which 
was subsequently modified into the double needle 
and finally into the present single needle instrument. 
In 1840 they produced an alphabetical dial tele- 
graph. In 1841 Wheatstone produced alone a type 
printing telegraph and a new magneto- electric 
machine, and in 1845 Cooke and Wheatstone 
jointly patented several improvements and addi- 
tions to their previous apparatus. Cooke about 
this period retired from the world of invention, but 
his partner never ceased to apply his active and 
practical mind to the improvent of the child that 
had now grown a giant. In 1858 and 1860 Wheat- 
stone alone produced his beautiful A B C appa- 
ratus, and in 1858 his automatic apparatus, which 
was still further improved in 1867. It was while 
watching the progress of this last, and perhaps 
most perfect of his numerous inventions, that he 
was taken with that illness which proved fatal to 
him. 

It is impossible to separate the names of Cooke 
and Wheatstone from the introduction of tele- 


graphy into England and thence into the world, 
for it is idle to deny that its practical success in 


England preceded its introduction in any other 
country. The Americans claim the invention of 
his electro-magnetic telegraph for Morse in 1832. 
They are welcome to it; nevertheless, the first 
practical line was not put up in that country until 
1844. The first line in England was constructed 
for practical purposes, paid for and worked by the 
Blackwall Railway in 1838. It was Cooke’s in- 
domitable energy, sanguine temperament, prac- 


tical mind, and business habits which introduced 
telegraphy into England; and Wheatstone was 
the scientific man, whose profound knowledge, fer- 
tile intellect, and marvellous ingenuity enabled 
Cooke to surmount every difficulty. The two to- 
gether forced telegraphy into existence against 
scepticism, conservatism, and inertia of the gravest 
character. It took fourteen years to establish 
telegraphy as a profitable business, and none but 
those who were engaged in the early struggles of 
English telegraphists know the energy, determina- 
tion, and patience of the partner who followed his 
old and valued friend—from whom he had been 
separated for nearly thirty years, chiefly by the 
injudiciousness: of friends —to his last resting- 
place, in Kensal-green, on that cold, raw, October 
morning. 

In 1840, Wheatstone suggested submarine tele- 
graphy, and drew up a scheme with wonderful 
prescience and prophetic skill to overcome the 
difficulties which were afterwards encountered. In 
1843 he sent to the Royal Society ‘‘ An account of 
several new instruments and processes for deter- 
mining the constants of a voltaic circuit” —a 
paper which was the foundation of all exact mea- 
‘surements of electrical elements. In it he de- 
scribed the far famed Wheatstone’s bridge, or, as 
he called it, the differential resistance measurer, 
which, though previously described by Christie, 
will always be known as Wheatstone’s bridge, and 
he suggested a wit of electrical resistance some- 
times known as Wheatstone’s “foot,” for it was 
a foot length of copper wire, weighing Ioo grains. 
He also pointed out the use of the present uni- 
versal “shunt” or ‘‘ reducing wire” as he called 
it, and he designed the rheostat, or set of resistance 
coils. He gave during that year the Bakerian 
lecture on this subject. 

In 1840 he invented his ‘‘ Chronoscope,” an in- 
strument for measuring the duration of small in- 
tervals of time. It has been largely applied to 
measure the velocity of projectiles. It is com- 
posed of a clock movement, set free at the moment 
of the ball’s exit from the gun, and stopped when 
it reaches the target. A wire at the gun’s mouth 
is broken at the instant the ball passes out of the 
gun, and the circuit is completed the instant the 
ball reaches the target. This is the basis of all 
subsequent chronoscopes. 

In 1843 he proposed to register meteorological 
observations, such as the temperature and pressure 
of the air, by the contact of mercury with a 
platinum wire in the tube of the barometer or 
thermometer; and his plan was extended to re- 
gister the direction and force of the wind; the 
temperature and volume of water in a well; the 
temperature of a greenhoyse; the number of 
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visitors entering a building ; the number of copies 
struck from a printing press, and numerous other 
useful actions. 

In 1835 he read a paper before the British As- 
sociation, in which he anticipated the modern 
science of spectrum analysis. He experimented 
on the bright lines of light emitted on the volatili- 
sation of metals by currents of high potential, and 
showed that they differed in colour and position 
with every metal employed as an electrode. In 
1838 he invented the Stereoscope, which, since 
the introduction of photography, has become a 
household drawing-room ornament and _ instru- 
ment. He showed that our conception of solidity 
was due to the mental union of two dissimilar per- 
spectives. In 1852 he sent to the Royal Society a 
second paper on binocular vision, and described 
the Pseudoscope, an instrument which makes con- 
cave objects appear convex, and vice versa. 

His last invention was a new recording instru- 
ment for submarine cables, formed by a globe of 
mercury moving to and fro in a capillary tube con- 
taining acid. It is said to be 58 times more sen- 
sitive than any previous recorder. 

It is impossible even to summarise his wonder- 
ful exploits in the field of science. He experi- 
mented on every subject, from gyroscopes to 
captive balloons. The catalogue of the Royal 
Society contains thirty-one headings of his papers. 
Heat, light, electricity, sound, all received his 
attention at different periods. 
under Captain Nares, possess one of his most 
beautiful instruments—his Polar clock—which tells 
the time of day by the hourly changes in the plane 
of polarization of light. The Royal Institution in 
Albemarle-street and Burlington House are fitted 
up with his electric clocks. Every daily paper is 
indebted to his automatic apparatus for the news 
it prints. Every country squire is indebted to his 


‘magnetic A B C for the opening of the village 


post-office as a telegraph station. 

He died full of honour. In 1836 he received the 
mystic letters, F.R.S. In 1855 he was made a 
Chevalier of the Legion of Honour. In 1873 he 
was made a Foreign Member of the Institute of 
France. He had no less than 34 foreign distinc- 
tions or diplomas, and in 1868 he was knighted. 

Though his papers are the models of clearness 
and preciseness, he was a very poor lecturer, and 
though as a conversationalist on his favourite sub- 
jects he was unrivalled, his volubility forsook him 
in the face of numbers. His great exponent 
at the Royal institution was Faraday, who loved 
to lecture upon his friend’s ‘“ beautiful develop- 
ments,” and one of whose last lectures in that 
celebrated arena was on the A B C apparatus. 

His bibliographica] knowledge was marvellous, 
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He seemed to know every book that was wetter Coxe’s eh: in 1810. Coxe proposed the 


and everything that everybody had ever published. 
If any information was desired on any subject, 
there was no surer guide to fall back upon than 
Sir Charles Wheatstone. His power of decipher- 
ing hieroglyphics, puzzles, and cypher despatches, 
was something inexplicable. He seemed to divine 
the meaning of any paradoxical puzzle put before 
him instinctively; while, on the other hand, his 
ingenuity devised the cryptograph, or secret des- 
patch writer, which is apparently inscrutable. 

Wheatstone added no great fact to the science 
of Electricity. His mind was devoted not so much 
to probing the secrets of nature, like Faraday, as to 
turn those secrets discovered by others to practical 
use, not so much to develope news laws, like Ohm, 
as to verify those laws and turn them to useful 
purposes. He was essentially a practical man. 

Many bright spirits and brilliant intelle.ts have 
adorned this nineteenth century, but there is no 
name which, in the pages of the future, will shine 
with greater brilliancy than that of Charles 
Wheatstone. The great lesson to be learnt from 
the life of Wheatstone, like that from the life of 
Faraday, is that in the great Republic of Science 
birth and wealth are of no advantage to those who 
seek honour and renown. Every distinction which 
the State and the world could afford were showered 
on both, and each showed that intellect, aided by 
self-help and probity, will raise the humblest 
peasant into the highest positions of honour and 
respect. 


BRIEF SUMMARY OF TELEGRAPHS 
PRIOR TO THE YEAR 1838. 


LESARGE, in 1774, employed twenty-four wires and 
a pith-ball electrometer. 

Lomond, in 1787, employed one wire and a pith- 
ball electrometer. 

Betancourt, in 1787, used one wire and a battery 
of Leyden jars. 

Reizen, in 1794, had twenty-six wires: the letters 
of the alphabet were cut out in pieces of tinfoil, 
and rendered visible by sparks of electricity. 

Cavallo, in 1795, used one wire; the number of 
sparks was made to designate the various signals, 
and the explosion of gas was used for an alarum. 

Salva, in 1796. The exact particulars of this 
telegraph are doubtful. 

In all the above plans, high- tension electricity 
was to be employed. 

Soemmering’s telegraph, of 1809 or 1811. In 
this telegraph galvanic electricity was used, and 
as many wires were employed as there were letters 
or signals to be denoted. The letters were de- 
signated by the decomposition of water; an alarum 
was also added. . 

Schwieger employed the principle of Soemmer- 
ing’s telegraph, but reduced the number of wires 
to two. He also proposed the printing of the 
letters, 


~ 


I 
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use both of the decomposition of water and also 
of metallic salts. 

Ronalds’s in 1816. In Ronalds’s telegraph high- 
tension electricity was employed. The wires used 
were laid under-ground as well as suspended in the 
air. <A pith-ball electrometer, hung before a clock- 
movement, enabled the letters on a dial to be read 
off. The sounding of an alarum by exploding 
gas, &c., was also adden 

Ampére, in 1820. Ampére employed the mag- 
netic needle, the coil of wire, and the galvanic 
battery, and proposed the use of as many wires as 
letters or signals to be indicated. 

Tribaollet, in 1828. Tribaollet’s telegraph re- 
quired but one wire, and this was buried in the 
earth. A galvanic battery and a galvanoscope 
were employed. 

Schilling’s telegraph, in 1832. Schilling em- 
ployed five magnetic needles and had also a me- 
chanical alarum. In another telegraph of Schil- 
ling’s one needle and one wire only were used. 

Gauss and Weber, 1833. In the telegraph of 
Gauss and Weber one wire and one needle only 
were needed. The power employed was magneto- 
electricity. 

Taquin and Ettieyhausen, in 1836. The parti- 
culars of the telegraph of these parties are at pre- 
sent uncertain. 

Steinheil’s telegraph, 1837. This telegraph re- 
quired only one wire and one or two magnetic 
needles. The power used was magneto-electricity. 
Steinheil had a printing telegraph as well as a 
means of telegraphing by sounds produced by 
electric apparatus striking bells. 

Masson’s telegraph, 1837 and 1838. In this 
telegraph magneto-electricity was employed in 
conjunction with magnetic needles. 

Morse’s telegraph, 1837. Morse’s telegraph was 
a printing or recording telegraph; it required only 
one wire, and galvanic electricity was used. An 
electro-magnet of iron was used for attracting an 
armature, to which was attached a pricker or pen 
to mark paper, which was made to pass under- 
neath it. 

Vail’s telegraph, 1837. This was a telegraph 
for printing the letters of the alphabet. One wire 
only was used. Clockwork mechanism, regulated 
by pendulums was also added. 

Davy’s telegraph, 1837. In this telegraph mag- 
netic needles and coils of wire were used. The 
needles removed screens which previously rendered 
the letters invisible. 

Alexander’s telegraph, 1837. Thirty magnetic 
needles and thirty wires were required in this plan. 
Each needle removed a screen which obscured a 
letter painted behind it. 

Previous to 1837 we have, therefore, no less than 
fifteen telegraphs, and in 1837 no less than six 
new arrangements of telegraphs, exclusive of the 
one of Messrs. Cooke and Wheatstone, which was 
patented in June, 1837. 


Inthe Ordnance Survey, Southampton, engraved 
copper plates 3 ft. by 2 ft., and electrotyped by 
very large Smee cells, § 41b. of copper is deposited 
per square foot in 24 hours, and by raising the 
temperature, 1 lb. per square foot can be deposited 
in the same time, 
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The following remarkable anticipation of the Electric Telegraph is a copy from an Edition of Strada’s 


Prolusions in the Bodleian Library at Oxford. 


It is the basis upon which the Italians claim the Electric Telegraph as an Italian idea, brought 
into use by means of the inventions of Volta and Galvani—lItalians. 


** Lucretii 
stylus. 


Ferrei styli 
tacti a mag- 
neti ser- 
vantes mu- 
tuum motum 
distracti dis- 
tantesque. 


Planus orbis 
literis cir- 
cumscriptis. 


Ratio allo- 
quendi ab- 
sentum 
absque nun- 
cio et epis- 
tola 


Ratio i 
respondendi 
codem modce 


‘“ Pamiani Strada Romani é Societate Jesu Prolusiones Academice 

Juxta exemplar Authoris recognitz, atque suis Indicibus illustrate. 
Oxoniz, Excudebat Gulielmus Turner Academiz celeberrimze Typographus 
MDCXXXI. Lib II? Prol:. VI, Pact: Academia II. (p: 23a.) 


*’ Magnesi genus est lapidis mirabile, cui si 

Corpora ferri plura stylosve admoveris ; inde 

Non mod6 vim, motumque trahent, quo semper ad Ursam, 
Que lucet vicina polo, se vertere tentent: 

Vertm etiam mira inter se ratione modoque 

Quotquot cum lapidem tetigére styli, simul omnes 
Conspirare situm motumque videbis in unum. 


Ut si forté ex his aliquis Rome videstur, 
Alter ad hunc motum, quamvis sit dissitu longé 
Arcano se naturai feedere vertat. 


Ergo age, si quid scire voles, qui distat, amicum, 
Ad quem nulla accedere possit epistola; sume 
Planum orbem patulumque, notas elementaque prima 
Ordine, quo discunt pueri, describe per oras 
Extremas orbis, medioque repone jacentem, 
Qui tetigit magneta, stylum ; ut versatilis inde 
Literulam, quamcunque velis, contingere possit. 
Hujus ad exemplum, simili fabricaveris orbem 
Margine descriptum, munitumque indice ferri, 
Ferri quod motum magnete accepit ab illo. 


Hunc orbem discessurus sibi portet Amicus, 
Conveniatque prius, quo tempore, queisve diebus 
Exploret, stylus an trepidet, quidve indice signet. 
His ita compositis, si clam cupis alloqui amicum 
Quem procul a tete terrai distinet ora; 

Orbi adjunge manum, ferrum versatile tracta 

Hic dispésta vides elementa in margine toto 

Queis opus est ad verba‘notis, huc dirige ferrum, 
Literulasque, modo hanc, modo et illam cuspide tange, 
Dum ferrum per eas iterumque iterumque rotando, 
Componas singillatim sensa omnia mentis. 


Mira fides! longé qui distat cernit amicus, 
Nullius impulsu, trepidare volubile ferrum, 
Nunc hic, nunc illuc discurrere: conscius heeret, 
Observatque styli ductum, sequiturque legendo 
Hinc atque hinc elementa, quibus in verba coactis, 
Quid sit opus sentit, ferroque interprete discit, 
Quin etiam cum stare stylum videt, ipse vicissim, 
Si que respondenda putat, simili ratione, 
Literulis varié tactics, rescribit amico. 
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O, utinam hee ratio scribendi prodaut usu ; 
Commoda \ = aos : 
hujus | Cautior, et citior properaret epistola, nullas 
inventi,”’ Le aie Pai / 
Latronum verita insidias fluviosque morantes. 
Ipse suis Princeps manibus sibi conficeret rem: 
Nos, soboles scribarum, emersi ex equore nigro, 
Consecraremus Calamum Magnetis ad Oras!” 


N.B.—Strada natus 1572, obiit 1649. 


TRANSLATION. 


THERE is a wonderful kind of magnetic stone to which, if you bring in contact several bodies of iron 
or dial-pins, from thence they will not only derive a force and motion by which they will always try 
to turn themselves to the bear which shines near the pole, but, also, by a strange method and fashion 
between each other, as many dial-pins as have touched that stone; you will see them all agree in the 
same position and motion, so that, if by chance one of these be observed at Rome, another, although 
it may be removed a long way off, turns itself in the same direction by a secret law of its nature. 
Therefore try the experiment, if you desire a friend who is at a distance to know anything to whom no 
letter could get; take a flat smooth disc, describe round the outside edges of the disc stops, and the 
first letters of the alphabet, in the order in which boys learn them, ‘and place in the centre, lying 
horizontally, a dial pin that has touched the magnet, so that, turned easily from thence, it can touch 
each separate letter that you desire. After the pattern of this one, construct another disc, described 
with a similar margin, and furnished with a pointer of iron—of iron that has received a motion from 
the same magnet. Let your friend, about to depart, carry this disc with him, and let it be agreed 
beforehand, at what time, or on what days, he shall observe whether the dial-pin trembles, or what it 
marks with the indicator. These things being thus arranged, if you desire to address your friend 
secretly, whom a part of the earth separates far from you, bring your hand to the disc, take hold of 
the moveable iron, here you observe the letters arranged round the whole margin, with stops of which 
there is need for words, hither direct the iron, and touch with the point the separate letters, now this 
one, and now the other, whilst, by turning the iron round again and again throughout these, you may 
distinctly express all the sentiments of your mind. 

Strange, but true! the friend who is far distant sees the moveable iron tremble without the 
touch of anyone, and to traverse, now in one, now in another, direction; he stands attentive, and 
observes the leading of the iron, and follows, by collecting the letters from each direction, with which 
being formed into words, he perceives what may be intended, and learns from the iron as his inter- 
preter. Moreover, when he sees the dial-pin stop, he, in his turn, if he thinks of any things to 
answer, in the same manner by the letters being touched separately, writes back to his friend. 


Oh, I wish this mode of writing may become in use, a letter would travel safer and quicker, 
fearing no plots of robbers and retarding rivers. The prince, with his own hands, might dispatch 
business for himself. We, the race of scribes, escaped from an inky sea, would dedicate the pen to 
the Shores of Magnet. 


N.B.—Strada was born 1572 and died in 1649. 

Note.—Addison, in the Spectator, No. 241, 6th December, 1711, alludes to Strada’s idea as a 
« chimera,” and which, but for the discovery of the Galvanic, or Voltaic-Battery, it might have 
rémained, 
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ON THE TELEGRAPHIC PROBLEMS OF) 
DOUBLE SENDING AND QUADRUPLEX | 
TELEGRAPHY. 

By G. K. WINTER, 
Telegraph Engineer to the Madras Railway. 
"(Continued from page 236.) 
PART lds 

A SECOND method of double sending which I have 

successfully worked, follows, almost as a matter of 

course, from the system previously described. 


Fic. 


Let b be a battery, R and R! two relays, and let 
them be joined up with earth, and line in the 
manner shown on fig. 12. Let S be the distant 
station, and let the four combinations of the keys 
at that station produce the currents repre- 


Morse 
on 
! 


presented by 3, will simply allow the local current 
to flow through both relays, and the double current 
represented by 4, will not only neutralise the local 
current in R', but will cause a current in it in the 
opposite direction to that in which the local current 
is flowing. Let both relays be polarised and so 
connected as to be worked by the local current. 
If now R! be a relay with two tongues, the position 
of rest of one of them being against the insulated 
stud, and that of the other against the central 
point; while the position of rest of the tongue of 


_the relay R is against the insulated stud, and the 


ae 


12. 


tongues joined up as shown by fig. 13, we shall 
have exactly an analagous action in the relays to 
that described in the first part of this paper. This 
system possesses certain advantages over the 
system previously described; it is simple in theory, 


— 
A 
B 
F Tine 
orse 
Figs 13, ° 
sented by the arrows, &c., opposite 1, 2, 3, 4,| requires less battery power, and necessitates 


respectively. The current represented by the 
arrow opposite 1 will aid the local current through 
R', but will neutralise that in R. Again, the cur- 
rent represented by 2 will aid the local current in 


| 
of rest. 


neither a differentially wound relay nor a bridge 
arrangement. ; 
N.B.—The tongues are shown in their positions 
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R, but will neutralise that in R'. Nocurrent, re-! This system works exceedingly well, and y 
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course the same arrangement of keys will suit 
either method. In order to duplex this system, 
we join the two branches of the bridge to the points 


A and B, and put a resistance coil between A and | 
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earth, adding condensers to this coil if necessary. | 
of the tongues of the relays which are caused by 


Since the first part of this paper left, I have 


worked the quadruplex arrangements described 
without any difficulty. | 
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terial, and the barrel E is of brass or other con- 
ductor; by turning the barrels. equal increments 
or decrements are effected in the resistances of the 
two branches. . 
We will now analyse the changes in the positions 


the action of the keys. 
Fig. 15 shows the position of the tongues and 


It is very desirable that the currents should be the direction of the currents when both keys are 


properly balanced in the relays R and R', and it 


is also evident that the resistances of the two. 
branches in which they are placed should be equal. | 
In order to secure those conditions I make the 
following arrangements :— 


AR 


Fic. 


R and R! are the two relays as before, C and C! 
are two resistance coils for coarse adjustment, G 


lta. 


a galvanometer, Yi 
a rheostat by which the finer adjustments are made; 
the barrel D is of ebonite or other insulating ma- 


at rest. It is seen that both the tongues ¢ #! of 

relay R! are open, while the tongue ¢!! of relay R 

is closed. Both local circuits are therefore open. 
Now suppose that key to be pressed which causes 


a current —---—> in the line. 


14. 


The current in R is simply reduced from three 
units to two units, so that tne tongus ¢'! continues 


~ 


15. 


and D and E are two barrels of closed. The current R! is neutralised, so that the 


to its positién of rest against the con- 


tongue é falls | the 
complétes the circuit of 


act points, and thus 
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the Morse A. Thetongue?! remains againstthe in-| The current in R is now neutralised, while that 


sulated stud, as that is the position of rest; the | in R'is two units in the direction of its working. 
current of Morse B is therefore open. When the | The tongue #! closes the circuit of Morse B, The 


A 


——— a 


B 
Fic. 16. 


tongue # also comes against its contact point, but 


key is raised the tongue ¢ simply falls back against 
the tongue ¢!! of relay R is opened, and it is evi- 


the insulated stud, and thus breaks the circuit of 


B 
Fig: 47. 


Morse A. We will call this key A, and we see dent that the tongue ¢ has to perform a journey 


that it works the Morse A when it alone is worked. | before it reaches the contact point, while the tongue 


Now let the key B be depressed, producing a | ¢"! breaks the circuit as soon as it begins to move, 
current < in the line, cn . Ee so that a little care in the adjustment is all that is 
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required to prevent any kick at this change. The | open to the same objections as those pointed out 
same may be said when the key B is raised | in the earlier systems, and it is difficult to under- 


B 
Fia. 18. 


and the tongues go back to their normal position; 
the tongue ¢'! has to perform a journey before it 
reaches a contact point, while the tongue ¢ breaks 
the circuit directly it begins to move.’ These are 
the only changes which involve the motion of more 
than one tongue at atime, and it is clear that a 
kick can only be produced in the event of one of 
the tongues ¢ or t'' reaching its contact point before 
the other breaks the circuit by commencing to 
move to the insulating stud. Practically a little 
care 1s necessary to prevent this kick. 

Next let us suppose the key A to be kept de- 
pressed, and that we work with key B. The cur- 
rent in the line which is > when the key B 
is up, becomes zero when key B is depressed. The 
position of the tongues when key A alone is de- 
pressed, is shown in fig. 16, both ¢ and ¢!! are 
closed, and only t! is open. The reduction of the 
line current to zero produces the effect shown in 
fig. 18. 

Thus the working of the key B while A is de- 
pressed, simply causes the closing and unclosing 
of the circuit of Morse B by the action of the 
tongue U!. 

Lastly, suppose the key B to be depressed and 
the key A worked. The state of things when B 
alone is depressed is shown in fig. 17, in which 
both tongues of relay R' are closed, and only the 
tongue of ¢#" of relay Ris open. It is evident that 
the reduction of the line current to zero by the 
depression of key A, will simply cause the closing 
of the circuit of Morse A by the tongue ¢!, and 
this tongue alone will fall back and open the cir- 
cuit of Morse A when the key A is raised. 

I hope to examine the American methods ina 
future paper; all I need say now is that they are 


stand how success could possibly have attended 
their working. 


enw i 
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THE Direct United States Cable was successfully 
repaired and communication re-established on the 
4th instant. Both companies are now forwarding 
messages at the rate of 3s. per word. 


The Hibernia, with the remainder of the New 
Zealand Cable, has left the Thames. She was 
unfortunate enough to run ashore in a fog, but got 
off without damage. 


The traffic receipts of the Direct Spanish Tele- 
graph Company (Limited) for the month of Oc- 
tober were £1,580, against £1,386 in the cor- 
responding period of last year. 

From the rst November the rate between 
London and any station in Spain by Direct Spanish 
Cable between the Lizard and Santander will be 
7s. for a Telegram of 20 words. 


At the adjourned meeting of Hooper’s Telegraph 
Works (Limited), the report of the committee of 
investigation was adopted, and it was proposed to 
raise about £50,000 on debentures. 


The receipts of the Submarine Telegraph Com- 
pany for the month of October, 1875, amounted to 
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£10,918, against £9,910 for the corresponding 
month of last year. 


The traffic receipts of the Great Northern Tele- 
graph Company for the month of October amounted 
to 387,084f., against 420,885f. last year; and the 
total traffic receipt, from ist January to 31st 
October amounted to 3,574,032f., against 3,748,g25f. 
last year. 


The Eastern Telegraph Company’s receipts for 
the month of October amounted to £35,757, 
against £32,853 in the corresponding period of 
1874; and those of the Eastern Extension Austra- 
lasia and China Telegraph Company, to £19,604, 
against £16,584 for the corresponding period of 
1874. 

Few bodies are more easily electrified than collo- 
dion. With the least friction by the hand, the 
membrane adheres to the fingers. If a collodion 
sheet be fixed, like a flag, to a glass tube, and 
waved in dry and hot air, it is electrified. 


Mr. Moxon has introduced, on the Lancashire 
and Yorkshire Railway, a new right and left Morse 
printing apparatus. The characters are not made 
in dots and dashes, but in dots only, on different 
lines, in what is known as Steinheil’s Alphabet. 
The messages as recorded are very compact and 
legible, and there can be no doubt that consi- 
derable speed is gained. It is in use on a busy 
single needle circuit, for it is worked by the same 
means and by the same alphabet as the single 
needle instrument. 


Prof. Palmieri has discovered a new instrument 
which he calls the ‘‘ diagometer,” and which is con- 
structed for the rapid examination of oils and tex- 
tures by means of electricity. What the apparatus 
will do Prof. Palmieri details thus: 1. It will show 
the quality of olive oil. 2. It will distinguish olive 
oil from seed oil. 3. It will indicate whether olive 
oil, although of the best appearance, has been mixed 
with seed oil. 4. It will show the quality of seed 
oils. 5. Finally, it will indicate the presence of 
cotton in silken or woollen textures. ‘The professor 
has been complimented for this invention by the 
Chamber ‘of Arts and Commerce at Naples, who 
have published a full description of the apparatus, 
with instructions for use.—(Nature.) 


In an amusing article on “Insular Egotism” 
the New York Telegrapher gravely publishes the 
following interesting information:—In no other 
country has telegraphy acquired such _perfec- 
tion in actual use or been so universally 
adopted and used by the people as in the United 
States and Canadas. More actual business is 
transmitted daily on a single circuit by two 
operators in this country than by four operators on 


two circuits on the English lines. Business is 
dribbled over the English lines slowly by means of 
needle telegraphs or by Morse registers, the use of 
which is universal there but exceptional here ; and 
the automatic telegraph of Wheatstone gives a 
speed of seventy to eighty words per minute in 
actual business against 1,200 to 1,500 words per 
minute by the American automatic system. 


The use of ebonite, one of the newer preparations 
of Indiarubber is constantly increasing, on account 
of its better applicability to many purposes in the 
arts than its near ally, vulcanite. The two sub- 
stances are quite similar, being composed of India- 
rubber and sulphur, with some preparation of gutta 
percha, shellac, asphalte, graphite, etc.; although 
these latter are not essential. In vulcanite the 
amount of sulphur does not exceed 20 to 30 per 
cent., whereas in ebonite the percentage of sulphur 
may reach as high as 60. An increased tempera- 
ture is also required for this preparation. The 
approved formula consists in mixing together 100 
parts of rubber, 45 of sulphur and ro of gutta 
percha, with sufficient heat to facilitate the combi- 
nation. In manufacture, a sufficient quantity of this 
mixture is placed in a mould of a desired shape, 
and of such material as will not be affected by the 
sulphur contained in the mass. It is then exposed 
to heat of about 315°, and a pressure of about 12 
pounds to the square inch, for two hours. . This is 
done most readily by placing the mould in a steam 
pan, where the requisite pressure and temperature 
can easily be kept up. When cold the ebonite is 
removed from the mould, finished and polished in 
the usual manner.—(Fournal of the Telegraph). 


In our number for the 16th ot April last we 
made mention of a new system of rapid and 
simultaneous telegraphy, the invention of Major 
Barney, an American, which had been tried on the 
Government lines and found to give very satisfac- 
tory results. Since that time, agreeably to Mr. 
Barney, some modifications have been made in the 
system by Mr. Godener, a Frenchman and pupil of 
Bréguet, and later experiments have given still 
more satisfactory promise than those made at 
first. The following are some of the, results :— 
On the rst of July, the same dispatch was trans- 
mitted simultaneously to Ostend and Antwerp from 


oh 
[November, 15 1875. 


Brussells, with a velocity of 600 words a minute. - 


These trials took place on the lines between 
Brussels and Ostend and Brussels and Antwerp, 
the lines having been joined at Brussels in order 
to obtain increased length of circuit; the first was 
156 miles, and the second about 57 miles long. 
July 17th, messages were sent from Ostend to 


Brussels with a velocity of 1,092 words per minute. 


(all being read by the employés present). August 
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25th, messages were transmitted from Brussels 
via Arlon and back, a distance of about 237 miles, 
ata velocity of 600 words per minute and read by 
the employés of the office. There is reason to 
congratulate the railroad, post and telegraphic 
administration for having, in the interest of science 
and progress, placed their lines at the disposal ol 
the experimenters.—(L’Independence Belge). 


The Count du Moncel, our readers may be aware, 
has been engaged some time in studying the electric 
conductivity of substances that are but moderately 
good conductors. In his last note to the Paris 
Academy on the subject he states the following 
conclusions he has arrived at: 1. The metallic 
minerals, when they have a certain degree of con- 
ductivity, generally give, when under the influence 
of heat, thermo-electric effects, and this in- 
creases or-diminishes the conducting power of the 
mineral according as its resistance is greater or 
less. 2. Some metallic minerals may present elec- 
trostatic and electrotonic effects (so remarkable in 
hard stones—silex in particular), but with these 
are joined effects from thermo-electric actions, 
which generally predominate; in all cases these 
minerals are not impressionable by the moisture of 
the air. 3. Such minerals are comparatively re- 
sistant, but less than ordinary stones, and conse- 
quently the heat increases their conductivity. 4. 


Minerals which have a great metallic resistance, + 


and have not a well-developed electrostatic capa- 
city, present a very weak metallic conductivity» 
but they give sensible thermo-electric currents and 
heat slightly increases their conductivity. 5° 
Minerals which only possess a_ well-developed 
metallic conductivity give intense thermo-electric 
results, but the heat diminishes their conductivity 
and the effects resulting from electrotonic conduc- 
tivity are not met with. 


It is proposed to hold an Electrical Exhibition 
in Paris in 1877. It will be held in the Palais 
de l’Industrie, the object being to illustrate all the 
applications of electricity to the arts, to industry, 
and to domestic purposes. This project, which 
was initiated by Count Hallez d’Arros, has been 
received with general favour both by the scientific 
and industrial worlds, and the necessary funds 
have been already guaranteed. An organising 
committee is formed, and the provisional offices of 
the Exhibition have been established at 86, Rue de 
la Victoire. This committee has held its first 
general meeting at the Palais de l’Industrie, Paris, 
under the presidency of Colonel Laussedat, one of 
the delegates appointed by the French Minister ef 
War. The committee approved the regulations 
proposed by Count Halley d’Arroz, the originator 
of the scheme, appointed him general director, 


and divided the exhibition into eighteen groups. 
Amongst these are the History of Electricity, a 
section in which will be collected, as far as pos- 
sible, the instruments which were used by Davy, 
Faraday, Volta, Arago, Ohm, Oersted, Ampére, 
and others, in making their discoveries. The 
eighteenth group will be Bibliographical ; a library 
as complete as possible will be formed of all the 
books and papers published in the Transactions 
of the several Academies, and scientific periodicals 
elating to electricity. A requisition will be sent 
to the administration of the National Library, 
asking them to offer, for 1877, their systematic 
Catalogue of Electricity. ‘The President of the 
Trench Republic will be the head of the Committee 
of Patronage, and a sub-committee has received 
instructions to open negotiations with foreign 
savants and Governments.—(Navure.) 


Under date of Sept. 5th the New York Herala’s 
correspondent at Lima, Peru, writes concerning 
telegraph matters in Peru, Chili, and Bolivia, as 
follows:—The Dacia and International, steamers 
in the service of the I. R., G. P. and Telegraph 
Works Company, have successfully concluded their 
work on the coast, and a submarine cable now 
connects Chorillos, a watering place nine miles 
from Lima, with Caldera, in Chili, whence tele- 
graphic communication may be had, via Valparaiso 
and Santiago, with Buenos Ayres and Montevideo, 
and from these last-named cities to Europe and 
North America by way of Rio Janerio, Bahia and 
Lisbon. The coast line touches at Mollendo, Arica 
and Iquique, passing then to Bolivian territory at 
Cobia, and thence to Caldera. The first messages 
were despatched by Mr. Pardo to the Presidents 
of Chili and the Argentine Confederation, and to 
the Emperor Don Pedro, of Brazil, congratulating 
them upon the new link established between the 
respective countries. The enterprise should prove 
to be a profitable one, but the tariff now fixed is so 
excessive that the privileges afforded by the cable 
are, ipse facto, placed beyond the reach of the great 
majority of merchants. Even for despatches be- 
tween the coast stations of Peru a charge of twelve 
hard dollars for ten words is exacted, making cor- 
respondence more than expensive. A curious 
feature is to be noticed, however. The Minister 
of the Interior, in a circular addressed to the 
different prefects, sub-prefects, and other officials 
of the government in the South, orders them in 
their communications sent over the wire to sup- 
press all ceremonious terms, and éven to ad- 
dress the President of the Republic as a simple, 
private citizen, leaving out the interminable “ Your 
Excellency,” and ‘‘ May God keep you under his 
protection for years to come.” It is shrewdly 
suspected here that this order of the Minister is 
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by no means agreeable to the telegraph company, 
as their profits will be notably diminished thereby; 
but the wishes of the Secretary are paramount. 


The soundings for the projected cable between 
Sydney, New South Wales, and Wellington, New 
Zealand, which have been in progress for some 
months past by H. B. M. Ship Challenger, show 
that no unfavourable conditions exist in regard to 
the suitability of the route and the character of 
the bed. Captain Nares, of the Challenger, has 
communicated the following report to Sir Hercules 
‘Robinson, Governor of New South Wales, as the 
result of the survey :—On the Australian coast the 
incline from the too fathoms line, which was 
17 miles from the land, into a depth of 2,100 
fathoms at 57 miles distance, was about I in 20, 
which is less abrupt than we had previously found 
to be the case further to the southward of Twofold 
Bay, where it was about 1 in 6. The bottom, 
which consists of soft ooze, then slopes down to 
a depth of 2,600 fathoms, at a distance of 240 
miles from the coast, the temperature being 33 
deg., which conditions continue for 140 miles. 
From this extreme depth the bottom slopes up- 
ward, with a gentle incline, with soft ooze, for 
400 miles, until at a position 780 miles from Sydney 
and 335 miles from the entrance to Cook’s Straits 
we obtained soundings in 1,100 fathoms. Between 
this and New Zealand only shallow soundings 
below 400 fathoms, with hard bottom, were ob- 
tained. The most westerly of these, 275 fathoms, 
was 300 miles from the land and 125 miles to the 
eastward of the 1,100 fathoms sounding. The 
shoal water evidently extends for some distance 
further to the westward, probably as much as 100 
miles, which would give a total breadth of shallow 
water of 300 miles. The bottom on the shoal was 
extremely hard, so much so that we obtained little 
or no samples in the sounding rods; but as both 
the dredge and trawl dragged freely along, without 
catching any irregularities, it must have been of a 
smooth nature. On reference to former soundings 
on the general chart it is evident that a somewhat 
similar bank extends for a considerable distance 
to westward of the north cape of New Zealand; 
such being the case, the shoal is probably con- 
tinuous, and shallow water may be expected all 
along the western side of North Island, but I see 
no reason to suppose that deep water does not ex- 
tend to within a very short distance of the south- 
west cape of the Middle Island, which is also the 
nearest land to Australia. 


During the past two weeks, Mr. Elisha Gray of 
Chicago, IIl., has been exhibiting his electro-har- 
monic apparatus in the Western Union Building, 
in this city. More than a year since we published 


an article descriptive of this curious discovery, so 
far as it had been developed at that time. Since 
then Mr. Gray has devoted the greater part of his 
time to the perfection of the apparatus, and has 
already succeeded in producing some very remark- 
able results. Mr. Gray’s earlier experiments dis- 
closed the fact that composite tones were as easily 
transmitted over a wire as single notes, and from 
this discovery he developed a system of multiple 
transmission, founded on this principle. The ap- 
paratus was tested experimentally on a wire be- 
tween Boston and New York, on September 11th, 
with very satisfactory results. Four separate com- 
munications were simultaneously transmitted from 
Boston, and copied from four sounders by a like 
number of receiving operators in New York. In 
the main the signals were perfectly received on all 
the instruments, the only apparent defect being a 
tendency to shorten them somewhat, a difficulty 
which can doubtless be overcome by a suitable 
modification of the transmitting apparatus. The 
principle of the apparatus is a very simple one. 
Depression of each key sets a self-vibrating elec- 
trotome in operation, which is adjusted or tuned to 
vibrate at a certain rate, differing from that of any 
of the others, when under the influence of the 
electro-magnet controlled by its corresponding 
key. These several sets of electrical vibrations 
are transmitted through the circuit without inter- 
fering with each other, in the same manner that 
almost any number of different sets of sound waves 
may pass through the air without mingling. At 
the receiving station, each instrument is so ad- 
justed as to respond to its own special sets of 
waves or vibrations without regard to others. By 
breaking and closing the circuit upon the trans- 
mitting electrotome, so as to form telegraphic 
signals, these are transmitted and taken up by the 
corresponding receiving apparatus. It is not easy 
to fix a limit to the number of different communi- 
cations that may be carried on over the same wire 
simultaneously, either in the same or opposite 
directions. The marked success which has at- 
tended the operation of the principle through two 
hundred and forty miles of line, on September 
11th, seems to promise results in the future of the 
greatest value.—(Fournal of the Telegraph.) 


Aroceedings of Sorictics, 


SOCIETY OF TELEGRAPHIC ENGINEERS. 


THE Society of Telegraph Engineers resumed their 
meetings at the Institution of Civli Engineers on 
Wednesday the roth inst., Mr. LATIMER CLARK, 
President, in the chair. After the reading of the 
minutes several associates were passed to the 
degree of member, and a large number of new 
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candidates was announced. The President then 
referred to the progress of the Society, and drew 
especial attention of the meeting to the life and 
works of the late Sir Charles Wheatstone, a mem- 
ber of the society. Subsequently a vote of con- 
dolence was passed to the family. 

A paper was then read—‘‘On the respective 
*“merits and durability of Guttapercha and India- 
“rubber joints,” by Mr. Henry MAnce, of which 
the following is an abstract :— 


The following experiments were conducted at. 


the head quarters of the Persian Gulf Telegraph 
department, Kurrachee, with the view of ascer- 
taining the extent to which the different descrip- 
tions of joints might be relied on. The results 
obtained are communicated by the desire of the 
Director-in-Chief, in the hopes of eliciting further 
information on the subject from the Menibers of 
the Society of Telegraph Engineers. 

Between fifty and sixty joints were submitted to 
observation. The jointer, who has had several 
years’ experience, was aware that they would be 
carefully examined, and I have eyery reason to 
believe that great care was taken in preparing 
them. 

It having been suggested that guttapercha 
joints are more liable to perish when exposed to 
the influence of water in the cable tanks, g joints 
were submerged in the Kurrachee Harbour for six 
months; the deterioration, however, was about 
the same as that previously noticed in those kept 
carefully wetted in the tanks. 

The insulation of the Fao-Bushire guttapercha 
cable, which has scarcely been touched since it 
was first laid, is higher now than it has ever 
been, leading to the inference that guttapercha 
joints made in the factory at home, when the core 
was new, are not subject to such a decrease in 
their insulation resistance as is shown in those re- 
cently examined at Kurrachee. The question 
arises whether guttapercha a few years old can be 
jointed so successfully as that in newly-manu- 
factured core. I do not speak of core, the outside 
coating of which is perished, but sound core, 
which, although well preserved, has been manu- 
factured say five or six years. Should a joint 
properly made in good core of this age retain for 
twelve months the high resistance it shows when 
first tested ? 

Mechanically the whole of the joints were good 
and sound; there was no outward sign whatever 
to indicate any deterioration, and when cut open 
the workmanship appeared perfect. 

. The second indiarubber joint is the only one of 
that kind which tests low, but this is due not to bad 
jointing but to a small perforation in the core 
made by a “borer” whilst the joint was sub- 
merged in the Kurrachee Harbour. It is worthy 
of note that out of a large bundle of joints only 
one indiarubber joint was touched by the borer, 
and in this case it had not quite penetrated 
through to the conductor. Many of the gutta- 
percha joints in the same bundle were riddled 
with holes by borers in the same time. 

Thinking it possible that guttapercha joints 
might have stood the test of time better with less 
manipulation during manufacture, I had joints 
made with greater dispatch. The latter joints 
tested the best. It is very probable that joints are 
as often injured by over care as by too hasty 
manufacture. There is a point beyond which 
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manipulation and the use of the spirit lamp will 
do positive harm. 

The observations have already extended over a 
period of more than two years; several joints were 
cut open, but the whole of those included in the 
list have, with one exception, been replaced in the 
tanks for further examination. 


REMARKS ON THE CONSTRUCTION OF 
LIGHTNING PROTECTORS’ FOR” TELE: 
GRAPH WIRES. 

By F. SCHAACK, 


Secretaire 4 la direction des Télégraph a Cologne. 
(From the Journal Telegraphique.) 


Tue lightning protectors employed by the various 
telegraph departments differ considerably as to 
form, but their principle is the same, whether it is 
based on the system of points or plates. Their 
common object is to offer to the lightning which 


-strikes the line as short a passage as possible to 


earth, and so protect the apparatus from its de- 
structive effects. 

The construction of lightning protectors with 
points or plates in the forms most generally 
adopted is respresented below by figs. 1 and 2. 


L 
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In fig. 1,a and b represent two metallic cones, 
the points of which are separated by a space of 
0.5™"; cis aresistance formed by a wire of Ger- 
man-silver, which connects the instrument A with 
the cone b, that is to say with the line L. The 
cone a and the instrument A are connected to 
earth E. 
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When the lightning traverses the line L it 
melts the resistance wire c (A is thus protected 
by being cut out of circuit) and leaps from 0 to a, 
and so escapes to earth. 

In drawing No. 2, a and b represent two plates 
of metal laid very close together, the one above 
the other; their inner surfaces are grooved and 
insulated from one another by a sheet-of paper; 
the grooves in the two plates cross each other, 
and by so doing form a series of points, offering a 
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more ready escape to the lightning. The other 
-connections correspond with those in fig. 1. 

This principle is in itself very simple, but when 
applied to a lightning protector, constructed. to 
protect several wires, the numerous terminals for 
the connections with the line earth, instruments, 
&c., and the connections for ordinary working, as 
well as for the exclusion of the apparatus during 
storms, render the system very complicated, and 
liable to cause a great many faults. 

The protectors, in fact, occasion faults which 
are for the most part to be attributed not only to 
atmospheric discharges, but rather to loose con- 
nections at the terminals, rupture of wires, short 
circuits produced by the proximity of the wires to 
the large mass of metal, and by moisture, which 
often connects the points, owing to the distance 
separating them being so small. 

The first cost of fitting up is considerable, and 
reaches at least 25s. per wire, which, considering 
the number of stations, means the ex- penditure 
of considerable capital in fitting up. 

On the other hand, the lightning in passing 
from one point to the other often fuses the points 
or melts them together. The repairs of these 
latter damages necessitate extra expenditure, in- 
asmuch as they cannot be performed by the clerk, 
but require a- skilled mechanic, which. occasions 
considerable inconvenience to the service. 

A lightning protector of the following construc- 
tion remedies all these defects, and fulfils not only 
the desired object, but is a thoroughly practicable 
system; and on the other hand does not neces- 
sitate at most an outlay exceeding 25s. for a 
hundred wire protectors, and no expense _ for 
repairs, the clerk himself being able immediately 
to repair the damage done dy the storms. The 
most convenient position for the protector 1s near 
the batteries, so that the lineman, who looks after 
them, can at the same time see that it is in good 
working order. Figure 3 represents its construc- 
tion in plan and section. 


Le 
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To the two sides of a cast-iron box 4 b b, about 
ro centimetres in depth and the same in breadth, 
are fittted two strips of ebonite, a a, carrying the 


terminals for communication cc’. The line Lis 
connected with the terminal c, and communicates 
by means of the terminal c’ with the instruments A, 
which are connected underneath to the box of 
cast-iron and so to earth E. 

The terminals ¢ and c’ are connected together 
by a German-silver wire (s) made into a large 
spiral. The wire is covered with silk, and dipped 
several times in a solution of Indiarubber, so as to 
form an insulating covering impermeable to water. 
The iron trough should be placed in the battery- 
room, on a floor affording a good earth connection, 
or else connected to earth by some other con- 


| venient method, and should be three parts filled 


with water. 

Now when the lightning strikes the line the 
wire s, with its thin insulating covering, offers 
a very direct connection with the water, and 
so to earth; the spiral s will be fused or the in- 
sulating covering pierced, and will thus opena 
direct circuit to earth. As the ends of the broken 
wire might perhaps come in contact with the sides 
of the box, and so convey a portion of the atmos- 
pheric discharge through the instruments, it is 
preferable not to put them direct to earth, but to 
find earth by means of the iron box; by this fore- 
sight they will be completely out of danger from 
the discharge of the lightning. 

After the storm the clerk replaces the broken 
wire by one in reserve, and the damage is repaired. 
The length of the iron box depends on the number 
of wires to be protected; a space of two centi- 
metres will suffice for each. It must be remem- 
bered that this new form of protector will appear 
very primitive as compared with those generally 
in use, which are in themselves an ornament to 
our offices, and rank high in the opinion of those 
not versed in telegraphy, but as regards practical 
use and economical advantages we believe it fully 
deserves preference to any other form. 


THE EGOTISM OF IGNORANCE. 
(From the Fournal of the Telegraph.) 


WE published in our last issue that portion of the 
inaugural address of Sir John Hawkshaw, the 
newly elected President of the British Association 
for the Advancement of Science, in which he 
professed to outline the history of the electric 
telegraph. 

The Society numbers amongst its members some 
of the foremost scientists of the day. It stands 
prominent in the front rank of similar bodies in the 
world of civilisation, and its discussions, delibera- 
tions, and decisions are read and regarded as autho- 
ritative by learned men in all countries. 

The address of Sir John Hawkshaw, so far as it 
relates to telegraphy, is chiefly remarkable for 
what it does not contain. Inno country more than 
the United States is the great truth acknowledged 
that science has no nationality—that it is cosmo- 
politan—and until this remarkable production ap- 
peared, and for which its author received the 
official thanks of his associate members, it was 
hoped that the scientists of Great Britain were in 
no whit behind in their acknowledgment of what 
was due to those who worked in the same field, 
but who, in the eyes of the average Briton, laboured 
under the disadvantage of not being born on British 
soil, 


si 


November 15, 1875.! 


Comparisons are odious; yet we believe that the 
names of American discoverers and inventors which 
are comprised in the term “ others” and tacked on 
to the tail end of the name of Sir Charles Wheat- 
stone, will compare favourably with any furnished 
by Europe, and particularly by Great Britain, in 
the unparalleled advancement of electrical and 
telegraphic science which the last quarter of a 
century has witnessed. 


AN EXPERIMENT FOR SHOWING THE 
ELECTRIC CONDUCTIVITY OF VARI- 


OUS FORMS OF CARBON. 
By H. BAUERMAN, F.G.S.* 
(From the Philosophical Magazine.) 


Tue following simple method of exhibiting the 
conducting power of carbon was brought to my 
notice by my friend Mr. W. J. Ward, of the Metal- 
lurgical Laboratory of the Royal School of Mines, 
as having been shown to him several years since 
by Dr. von Kobell, of Munich. As I have not 
found any account of it published, I have ventured 
to bring it before this Society. 

A fragment of the substance to be tested, whether 
charcoal, coke, anthracite, or other form of carbon, 
is held between the jaws of a pair of tongs formed 
by bending a strip of sheet zinc into a horse-shoe 
form, and immersed in a solution of cupric sulphate. 
If the carbon is a non-conductor, the copper salt is 
decomposed, and deposit of copper only takes place 
on the immersed surface of the zinc; but when it 
possesses a high degree of conductivity a zinc- 
carbon couple is formed, and deposit of copper 
takes place on the surface of the carbon as in 
ordinary electrotyping. 

Of the different forms of carbon experimented 
upon, the most rapid results have been obtained 
with some American anthracites, and coals that 
have been subjected to the action of intruded 
igneous rocks. The most remarkable of these is 
an anthracite from Peru, which contains a large 
amount of sulphur in organic combination, and is 
found in a nearly vertical position, interstratified 
in quartzite, in the high plateau of the Andes, 
about 13,000 feet above the sea-level, near Truxillo. 
It is probably of secondary age, the metamor- 
phism having taken place at the time of the great 
trachytic outbursts which form the gold-and-silver- 
bearing rocks of the adjacent mining-district. This 
is coppered by immersion almost as readily as 
graphite. The anthracite of Pennsylvania pos- 
sesses the same property, but not in quite such a 
high degree. The heathen coal of South Stafford- 
shire, when altered by the intrusion of the ‘‘ white- 
rock” trap, is more slowly coppered; but this is 
probably due to the resistance interposed by the 
numerous laminz of calcite filling the fractures in 
the mass of the coal, which renders the conduc- 
tivity less perfect. A specimen of coal from 
Bengal, altered in the same manner by intrusion 
of igneous rock, behaves much in the same way 
as coke, being coppered directly. This is rather 
remarkable, as this coal is a very impure one, and 
contains such a large quantity of water very inti- 
mately combined, probably as a hydrated silicate 


* Read before the Physical Society,, May 22 1875, 
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interspersed through the mass, as to decrepitate 
explosively when suddenly heated. 

The ordinary Welsh anthracite does not appear 
to be a conductor by this method, but after having 
been heated to a full red heat it conducts electricity . 
freely. The lowest temperature at which this 
change takes place appears to be somewhere be- 
tween the melting-points of zinc (430° C.) and 
silver 1000° C.), as fragments of anthracite packed 
in a thin clay crucible and plunged into molten — 
zinc were not found to be altered, but were changed 
when heated in a bath of melted silver. These 


limits, although considerably wide apart, are inter- 


esting as giving a possible clue to the temperature 
at which anthracite metamorphism of coals has 
been effected in different districts. Mr. W. C. 
Roberts has recently shown that the alloys of 
silver and copper have very definite melting-points; 
it will be possible therefore to determine more 
nearly the lowest temperature necessary to pro- 
duce the change. 

In the South Wales anthracite district it is well 
known that no great amount of disturbance has 
taken place in the position of the coal-seams, 
while in North America and Peru the change has 
been accompanied with much more violent action, 
as evidenced by the greater disturbance of the 
rocks; and probably a correspondingly higher de- 
eree of heat was developed in the mass. The 
evidence afforded by the coals that have been 
actually altered by intruded rocks, and must have 
been highly heated, appears to bear out this view. 
On the other hand, long-continued exposure to a 
lower temperature might possibly produce the same 
effect, and further experiments upon this point 
would be desirable. 


THE ELECTRIC LIGHT. 


Since Sir Humphrey Davy exhibited the electric 
light for the first time in England at the Royal 
Institution, more than half a century ago, it is 
surprising what little practical use we have been 
able to make of this most brilliant source of illumi- 
nation. It has been employed from time to time 
for illuminating works at night, and has also been 
adopted in one or two lighthouses—that of the 
South Foreland, for instance, where the spark, 
at a distance of thirty miles, looks like a star of 
the first magnitude; but the difficulty of securing 
a constant light has always stood in the way of 
a widespread application of so valuable an illu- 
minating agent. One main difficulty connected 
with the matter was surmounted by Faraday when 
he discovered that electricity could be induced by 
magnetism, and thus we are enabled at the pre- 
sent day by simply turning a handle and causing 
a series of armatures to revolve in front of mag- 
nets, to produce a light as vivid and intense as 
that which in the days of Sir Humphrey Davy 
necessitated a battery of four thousand metal 
plates. But we have made little progress in 
respect to the electric lamp itself, and there is 
still the same difficulty as of old in maintaining a 
constant spark between the two carbon points of 
the apparatus, although the interruptions are cer- 
tainly far less frequent than they used to be. In 
the condition, however, in which the electric light 
is at present, ‘there should be many useful appli- 
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cations of it to be found, and we are glad to see 
that the Lords of the Admiralty, in making their 
present tour of inspection, looked with much 
favour on some electric experiments made on 
board the Minotaur at Portsmouth. Among 
other things, it was shown that a vessel provided 
with an electric light could detect the approach 
of a hostile craft, no matter what colour it was 
painted, at a distance of a mile; and further, that 
the grey paint which covers the sides of many of 
our war vessels, and which was supposed to be 
the most invisible of colours, stands out with par- 
ticular clearness when illuminated by electricity. 
An electric lamp would therefore be an element of 
safety in preventing the approach of torpedo- 
launches and such like dangerous craft without 
being observed, and the beam of intense light 
would serve also for signalling at night with a 
battery on shore, or with other vessels of a fleet 
or squadron. The Admiralty, we are told, have 
ordered further trials with the light, and if favour- 
ably reported upon, we may hope to find all our 
ironclads provided with an electric lamp. In the 
case of a dense fog, such as that prevailing at the 
time the Vanguard was struck, such a light would 
be particularly valuable.—(Daily News.) 


TELEGRAPHIC PROGRESS IN AMERICA 
IN 1874-5. 
(From the Fournal of the Telegraph.) 


Tue sum of the progress of the electric telegraph 
in the United States is comprised in the history of 
the Western Union Telegraph Company, and this 
is fully illustrated and set forth yearly in the re- 
ports of the president of that company to the 
stockholders. In the report for 1874-5, Mr. Orton 
presents a very flattering exhibit of the financial 
condition of the company, upon which there is no 
occasion for comment except it be as a subject for 
congratulation. But to its character as a record 
of the progress made during the twelve months 
embraced in the report we desire to call attention. 

We find that on June 30th the company were 
operating 6,565 offices, with 179,294 miles of wire 
upon 72,833 miles of poles. The comparatively 
small increase in mileage over previous years, 
however, is only an apparent one. The actual in- 
crease has been not less than 30,000 miles of wire, 
evoked, as it were, out of nothing. The improved 
apparatus introduced, in doubling and quadrupling 
the carrying capacity of a wire, has virtually 
materialized a ‘‘ phantom,” as Mr. Orton aptly 
terms it, and which materialization is utilized 
without any expense for maintenance. The bene- 
fits of telegraphic communication have been con- 
veyed to 377 places which heretofore had been 
without this convenience. This number is a little 
below the average of the previous eight years, but 
it is to be accounted for in the almost complete 
cessation in the construction of railways and the 
consequent decrease in the formation of new towns 
and settlements. The number of messages trans- 
mitted, shows an increase of 824,454 over the pre- 
ceding year; the total number being 17,153,710. 
The number of telegraphic money transfers, a 
service of great value to the public, and which is 
peculiar to the Western Union Company, has 


largely increased. About 2,000,000 dols. was re- 
ceived and paid out at the various offices. 

But it is in the question of rates charged for 
transmission that the public have the greatest con- 
cern. The report shows that even with a reduction 
in expenses to the extent of over $420,000, as com- 
pared with the previous year; the actual cost of 
handling a message between points distant from 
one to twenty-five miles, is not less than twenty- 
six cents. This important fact alone proves the 
impossibility of successfully establishing a postal 
system at a uniform rate of twenty-five cents to all 
points of the country, which was the rate fixed 
upon by the advocates and promoters of those per- 
nicious schemes, and upon which was based the 
expectation of popular support. 

Since 1867, the yearly average increase in the 
number of messages transmitted has been twenty- 
four per cent., and during the same period the tolls 
have been reduced fifty-one per cent. This reduc- 
tion is greater in the aggregate than has ever been 
made upon the entire traffic of any other telegraph 
system in the same period of time. 

Altogether the telegraphic interests of the coun- 
try could hardly be ina better condition. Invention 
is encouraged, and improvements are welcomed. 
The eminently wise and sagacious policy pursued 
by the leading Company affords entire satisfaction 
to the public. These facts and the certainty of 
their continuance presents an augury of the future 
promising in the highest degree. 


Correspondence. 


AN IMPROVEMENT IN MORSE APPARATUS. 
To the Editor of the TELEGRAPHIC JOURNAL. 


S1r,-—When a Morse spring breaks, four or five ot 
the teeth on the barrel, and occasionally other wheels 
follow en suite, caused by the violent expansion ot 
the spring and consequent rebound of the drum. 
To prevent this extra damage we must either stay 
the expansion of the spring or allow it to run down 
free of the other clockwork. The latter may be 
effected by having the pinion (in which the teeth of 
the barrel work) tapped, and screwed on its axle in 
such a manner that the rebound of the drum un- 
screws the pinion which would be left loose on the 
axle, and thus allow the spring to run freely down 
and do no other damage. Of course, this arrange- 
ment will not prevent the breaking of springs, but 
it will avoid all damage arising therefrom. . 

This could easily be applied to the present in- 
struments at a trifling cost, and would, I think, be 
an improvement. 

H. G. CHEESMAN, 

Porthcurnow, Sep. 2oth. Ass. Soc. TB 


Notice to Correspondents, 


C.D.—Elisha Gray took out a patent on July 29th, 
1874, for ‘‘improvements in the method of, 
and apparatus for, transmitting musical tones 
by electricity.” His specification, in his 
agent’s name—Johnson—is No. 2,646. See 
description under heading ‘ Notes” in this 
number, 
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PNEUMATIC TELEGRAPHY. 
PNEUMATIC TELEGRAPHY has become quite an in- 
stitution of the age. Scarcely a capital in Europe 
has failed to avail itself of its facilities to complete 
its telegraphic system. When stations lie together, 
close and thick, it is manifestly advantageous to 
connect them by mechanical means, so as to save, 
by the transport of the actual telegrams them- 
selves, the multiplication of wires, apparatus, and 
clerks; and especially so when this can be done 


with a rapidity equal to that of telegraphy itself. | 


Messages cannot be manipulated or written out at 
a greater rapidity than forty words per minute, so’ 
that if it is possible to transport a telegram itself 
from one place to another in a minute, not only is 
speed of transmission obtained but all sources of 
error are eliminated. In fact the average initial 
delay occupied by messages onthe shortest lines is 
about five minutes, so that tubes which can convey 
the messages bodily within this limit are econo- 
mical and beneficial. The essential element of 
telegraphy is speed of transmission, and it is evi- 
dent that when currents of air can produce greater 
despatch than currents of electricity pneumatic 
tubes are preferable to wires. But apart from the 
question of speed of transmission tubes are essen- 
tially economical in the employment of staff, for 
their use reduces the number of clerks required to 
a minimum. But of course there is a limit to their 
useful employment, and a point is reached when, 
from telegraphic and economical grounds, wires 
surpass tubes in efficiency and desirability. The 
limit of length is about two miles, for at this distance 
telegrams exceed the five minutes interval allowed 
for their average transmission. Of course where 
rapidity is of no consequence this distance can be 
much exceeded, but, fortunately for the British 
public, the one criterion which its telegraphists 
have always endeavoured to attain, especially 
since the transfer of its telegraphs to the State, 
has been swiftness of transmission, and it is to 
swiftness more than to any reduction in price that 
the marvellous increase of business is due. In 
five years telegrams in England have inereased 
from six millions to twenty millions. 

The first germ of pneumatic telegraphy was 
sown in the year 1810, when Mr. George Medhurst 
(who, because he lived in Denmark-street, Soho, has 
always been called a Danish engineer) proposed 
and patented “a new method of conveying letters 
and goods with great certainty and rapidity by 


” 


av.” His proposal is so clear and interesting that 
it deserves extracting :— 

‘“‘ Tf a light and hollow vessel is so formed as to 
fill the area of a tube, and to move freely through 
it, carrying papers not exceeding three ounces in 
weight, it will be driven through the tube with the 
velocity of 150 feet in a second by the pressure of 
nine ounces per square inch. 

‘“ And therefore a tube of uniform dimensions 
being laid upon or under ground, from one place 
to another, without any sudden curvature, will 
form the means of conveying packets of letters 
with the velocity of 100 miles per hour, by forcing 
the air through the tube with a pressure of three 
ounces per square inch for every ounce weight in 
motion. 

‘“* And if there are two tubes of the same dimen- 
sions leading from one place to another, packets of 
letters may be conveyed each way, at the same 
time, without a possibility of their clashing against 
each other; and many packets may be conveyed 
the same way, in the same tube, which can never 
approach each other, but will all proceed with an 
uniform motion and equal rapidity to their desti- 
nation, where, the tube entering an air-tight room, 
the packets will be deposited, and may be delivered 
or forwarded to the next stage through their proper 
tubes, commencing in the same room, and their 
progress can never be impeded by the seasons or 
the elements.” —P. 6-7. 

This proposal did not take practical form until 
1854, when Mr. Latimer Clark laid down a 13 inch 
lead pipe between the Electric Telegraph Com- 
pany’s Central Station, Lothbury (LY), and the 
Stock Exchange. An engine exhausted a receiver 
at LY, and carriers containing the messages were 
sucked through from the Stock Exchange. The 
traffic was only required to flowin one direction. 
In 1858, the system was extended to Mincing Lane, 
and about 1860 Mr. Varley introduced the use of 
compressed air, so that messages were drawn in 
one direction by a vacuum, and propelled in the 
other direction by a prenum. Mr. Clark had pre- 
viously used a vacuum to work in both directions, 
a receiver at Mincing Lane having been exhausted 
by the engine at LY, by means of a special pipe 
laid down in the same trench with the carrier tube. 

In 1865 the system was introduced in Paris. 
Considerable modifications were made in its 
mode of working. Compressed air was used en- 
tirely, and the necessary pressure was obtained by 
admitting water from the mains into large air 
reservoirs. This tube served several stations, 
which were worked intermediately, like a line of 
railway, or a telegraph current, each station having 
its own store of power to propel or forward the 
carrier on to the next place. This mode of ob- 


270 


THE TELEGRAPHIC JOURNAL. 


+ > - a: hes 


[December 1, 1875. 


taining power was found wasteful and expensive, 
and it has been nearly entirely abandoned in favour 
of steam working at one end of the circuit. 

About the same period (1865), a system was in- 
troduced in Berlin by Messrs. Siemens, who used 
two pipes, laid in the same trench, between the 
Telegraph Station and the Bourse, arranged in a 
circuit, through which a continuous current of air 
was always kept flowing in the same direction by 
a double acting air pump, worked by a steam 
engine. This last mode of working was tried_in 
London, but it has not proved successful, and it 
has been abandoned. 

It willbe seen how closely this system of 
Siemens’ resembles that of Medhurst, and how 
curiously history works in a circle, for the vision 
of 1810 has become the stern fact of 1875. In all 
the places named the pneumatic telegraph has 
received considerable extension, and it has also 
been largely introduced in Vienna, where the Pa- 
risian system has been adopted. 


ON WHEATSTONE’S ELECTRIC. TELE- 
GRAPH IN RELATION TO SCIENCE. 


(Being an argument in favour of the full recognition of Science 
as a branch of Education.) 


A Lecture delivered at the Royal Institution of Great 
Britain, on Friday, Fune 11th, 1858. 


By Proressor Farapay, D.C.L., F.R.S.* 


Tue development of the application of physical 
science in modern times has become so large and 
so essential to the well-being of man that it may 
justly be used, as illustrating the true character of 
pure science, as a department of knowledge, and 
the claims it may have for consideration by govern- 
ments, universities, and all bodies to whom is 
confided the fostering care and direction of learning. 
As a branch of learning, men are beginning to re- 
cognize the right of science to its own particular 
place ;—for, though flowing in channels utterly 
different in their course and end to those of litera- 
ture, it conduces not less, as a means of instruction, 
to the discipline of the mind; whilst it ministers, 
more or less, to the wants, comforts, and proper 
pleasure, both mental and bodily, of every individual 
of every class in life. Until of late years, the 
education for, and recognition of it, by the bodies 
which may be considered as governing the general 
course of all education, has been chiefly directed 
to it only as it could serve professional services,— 
namely, those which are remunerated by society ; 
but now the fitness of university degrees in science 
is under consideration, and many are taking a high 
view of it, as distinguished from literature, and 
think that it may well be studied for its own sake, 
i.€. aS a proper exercise of the human intelligence, 
able to bring into action and development all the 
powers of the mind. As a branch of learning, it 
has (without reference to its applications) become 
as extensive and varied as literature; and it has 


* ‘We have much pleasure in repwinting this just tribute from 
one great man to another great man, 
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this privilege, that it must ever go on increasing. 
Thus it becomes a duty to foster, direct, and honour 
it, as literature is so guided and recognized; and 
the duty is the more imperative, as we find, b; the 
unguided progress of science and the experience it 
supplies, that of those men who devote themselves 
to studious education, there are so many whose 
minds are constitutionally disposed to the studies 
supplied by it, as there are of others more fitted by 
inclination and power to pursue literature. 

The value of the public recognition of science as 
a leading branch of education, may be estimated, in 
a very considerable degree, by observation of the 
results of the education which it has obtained 
incidentally from those, who pursuing it, have 
educated themselves. Though men may be es- 
pecially fitted by the nature of their minds for the 
attainment and advance of literature, science, or 
the fine arts, all these men, and all others, require 
first to be educated in that which is known in these 
respective mental paths ; and when they go beyond 
this preliminary teaching, they require a self- 
education directed (at least in science) to the 
highest reasoning power of the mind. Any part 
of pure science may be selected to show how much 
this private self-teaching has done, and, by that, to 
aid the present movement in favour of the recog- 
nition generally of scientific education in an equal 
degree with that which is literary; but perhaps 
electricity, as being the portion which has 
been left most to its own development, and 
has produced as its results the most endur- 
ing marks on the face of the globe, may be 
referred to. In 1800, Volta discovered the 
voltaic pile; giving a source and form of electricity 
before unknown. It was not an accident, but 
resulted from his mental self-education: it was at 
first a feeble instrument, giving feeble results; but 
by the united mental exertions of other men, who 
educated themselves through the force of thought 
and experiment, it has been raised up to sucha 
degree of power as to give us light, and heat, and 
magnetic and chemical action, in states more 
exalted than those supplied by any other means. 

In 1819, Oersted discovered the magnetism of the 
electric current and its relation to the magnetic 
needle; and as an immediate consequence, other 
men, as Arago and Davy, instructing themselves 
by the partial laws and action of the bodies 
concerned, magnetised iron by the current. The 
results were so feeble at first as to be scarcely 
visible; but, by the exertion of self-taught men, 
since then, they have been exalted so highly as to 
give us magnets of a force unimaginable in former 
times. 

In 1831, the induction of electrical currents one 
by another, and the evolution from magnets was 
observed,—at first in results so small and feeble, 


that it required one much instructed in the pur- ~ 


suit, to perceive and lay hold of them; but these 
feeble results, taken into the minds of men already 


partially educated and ever proceeding onwards in 


their self-education, have so developed, as to 
supply sources of electricity independent of the 
voltaic battery or the electric machine, yet having 
the power of both, combined in a manner and 
degree which they, neither separate nor together, 


could ever have given it, and applicable to all the 


practical electrical purposes of life. 
To consider all the departments of electricity 
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_ fully, would be to lose the argument for its fitness 
in subserving education, in the vastness of its 
extent; and it will be better to confine the atten- 
tion to one application, as the electric telegraph, 
and even to one small part of that application, in 
the present case. Thoughts of an electric tele- 
graph came over the minds of those who had been 
instructed in the nature of electricity as soon as 
the conduction of that power with extreme swift- 
ness through metals was known, and grew as the 
knowledge of that branch of science increased. 
The thought, as realized at the present day, in- 
cludes a wonderful amount of study and develop- 
ment. As the end in view presented itself more 
and more distinctly, points at first apparently of 
no consequence to the knowledge of the science 
generally, rose into an importance which obtained 
for them the most careful culture and examina- 
tion, and the almost exclusive exercise of minds 
whose powers of judgment and reasoning had been 
raised first by general education, and who, in ad- 
- dition, had acquired the special kind of education 
which the science in its previous state could give. 
Numerous and important as the points are which 
have been already recognised, others are con- 
tinually coming into sight as the great develop- 
ment proceeds, and with a rapidity such as to make 
us believe that much as there is known to us, the 
unknown far exceeds it; and that extensive as is 
the teaching of method, facts, and law, which can 
be established at present, an education looking for 
far greater results should be favoured and directed. 

The results already obtained are so large, as 
even in money value to be of very great importance; 
—as regards their higher influence upon the 
human mind, especially when that is considered 
in respect of cultivation, I trust they are, and ever 
will be, far greater. No intention exists here of 
comparing one telegraph with another, or of as- 
signing their respective dates, merits or special 
uses. Those of Mr. Wheatstone are selected for 
the visible illustration of a brief argument in favour 
of a large public recognition of scientific educa- 
tion, because he is a man both of science and 
practice, and was one of the very earliest in the 
field, and because certain large steps in the course 
ot his telegraphic life will tell upon the general 
argument. Without referring to what he had done 
previously, it may be observed that in 1840 he took 
out patents for electric telegraphs, which included, 
amongst other things, the use of the electricity 
from magnets at the communicator, the dial- 
face,—the step-by-step motion,—and the electro 
magnet at the indicator. [At the present time, 
1858, he has taken out patents for instruments 
containing all these points; but these instru- 
ments are so altered and varied in character 
above and beyond the former, that an untaught 
person could not recognise them.] The changes 
may be considered as the result of education upon 
the one mind which has been concerned with them, 
and are to me strong illustrations of the effects 
which general scientific education may be expected 
to produce.” 

In the first instruments powerful magnets were 
used, and keepers with heavy coils associated with 
them. When magnetic electricity was first dis- 
covered, the signs were feeble, and the mind of 


* The former and the present apparatus were set to work in 
illustration of the points as they were noticed. 


the student was led to increase the results by 
increasing the force and size of the instruments. 
When the object was to obtain a-current sufficient 
to give signals through long circuits, large ap- 
paratus were employed, but these involved the 
inconveniences of inertia and momentum; the 
keeper was not set in motion at once, nor instantly 
stopped; and, if connected directly with the 
reading indices, these circumstances caused an 
occasional uncertainty of action.’ Prepared by its 
previous education, the mind could perceive the dis- 
advantages of these influences, and could proceed to 
their removal; and now a small magnet is used to 
send sufficient currents through 12, 20, 50, a hun- 
dred, or several hundred miles; a keeper and helix 
is associated with it, which the hand can easily put 
in motion; and the currents are not sent out of 
the indicating instrument to tell their story, until 
a key is depressed, and thus irregularity contingent 
upon the first action is removed. A small magnet, 
ever ready for action and never wasting, can replace 
the voltaic battery; if powerful agencies be re- 
quired, the electro-magnet can be employed without 
any change in principle or telegraphic practice ; 
and as magneto-electric currents have special 
advantages over voltaic currents, these are in every 
case retained. These advantages I consider as the 
results of scientific education, much of it not tutorial, 
but of self; but there is a special privilege about the 
science-branch of education, namely, that what is 
personal in the first instance immediately be- 
comes an addition to the stock of scientific 
learning, and passes into the hands of the tutor, 
to be used by him in the education of others, and 
enable them in turn to educate themselves. How 
well may the young man entering upon his studies 
in electricity be taught by what is past to watch 
for the smallest signs of action, new or old; to 
nurse them up by any means until they have 
gained strength; then to study their laws, to 
eliminate the essential conditions from the non- 
essential, and at last, to refine again, until the 
encumbering matter is as much as possible dis- 
missed, and the power left in its highly developed 
and most exalted state. 

The alternations or successions of currents pro- 
duced by the movement of the keeper at the com- 
municator, pass along the wire to the indicator at 
a distance; there each one for itself confers a 
magnetic condition on a piece of soft iron, and 
renders it attractive or repulsive of small per- 
manent magnets; and these acting in turn ona 
propelment, cause the index to pass at will from 
one letter to another on the dial face. The 
first electro-magnets, 7.¢., those made by the circula- 
tion of anelectric current round a piece of soft iron, 
were weak; they were quickly strengthened, and it 
was only when they were strong that their laws and 
actions could be successfully investigated. But 
now they were required small, yét powerful. Then 
came the teaching of Ohm’s law; and it was only 
by patient study under such teaching that Wheat- 
stone was able so to refine the little electro-mag- 
nets at the indicator that. they should be small 
enough to consist with the fine work there employed, 
able to do their appointed work when excited in 
contrary directions by the brief currents flowing 
from the original common magnet, and unobjec- 
tionable in respect of any resistance they might 
offer to the transit of these tell-tale currents, 
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All this is true of the teaching afforded by any 
part of physical science. Electricity is often called 
wonderful—beautiful ; but it is so only in common 
with the other forces of nature. The beauty of 
electricity, or of any other force, is not that the 
power is mysterious and unexpected, - touching 
every sense at unawares in turn, but thatitis under 
law, and that the taught intellect can even now 
govern it largely. The human. mind is placed 
above, not beneath it; and itis in such a point of 
view that the mental education afforded by science 
is rendered supereminent in dignity, in practical 
application, and utility ; for, by enabling the mind 
to apply the natural power through law, 1t conveys 
the gifts of God to man. 


These small transitory electro-magnets attract 
and repel certain permanent magnetic needles, 
and the to-and-fro motion of the latter 1s com- 
municated by a propelment to the index, being 
there converted into a step-by-step motion. Here 
everything is of the finest workmanship; the 
propelment itself requires to be watched by a 
lens, if its action is to be observed; the parts 
never leave hold of each other; the vibratory or 
rotatory ratchet wheel and the fixed pallets are 
always touching, and thus allow of no detachment 
or loose shake ; the holes of the axes are jewelled ; 
the moving parts are most carefully balanced, a 
consequence of which is that agitation of the 
whole does not disturb the parts, and the tele- 
graph works just as well when it is twisted about 
in the hands, or placed on board a ship or in a 
railway carriage, as when fixed immovably. 
Where it is possible, as in the vibratory needle, 
the moving parts are brought near to the centre 
of the motion, that the inertia of the portion to 
be moved, or the momentum of that to be stopped, 
should be as small as possible, and thus great 
quickness of indication obtained. All this delicacy 
of arrangement and workmanship is introduced 
advisedly ; for the inventor, whom I may call the 
student here, considers that refined and perfect 
workmanship is more exact in its action, more un- 
changeable by time and use, and more enduring in 
its existence, than that which, being heavier, must 
be coarser in its workmanship, less regular in its 
action, and less fitted for the application of force 
by fine electric currents. 

Now there was no chance in the course of these 
developments ;—if there were experiments, they 
were directed by the previously acquired know- 
ledge ;—every part of the investigations was made 
and guided by the instructed mind. The results 
being such (and like illustrations might be drawn 
from other men’s telegraphs or from other depart- 
ments of electrical science), then, if the term 
education may be understood in so large a sense 
as to include all that belongs to the improvement 
of the mind, either by the acquisition of the know- 
ledge of others, or by increase of it through its 
own exertions, we learn by them what is the kind 
of education science offers to man. It teaches us 
to be neglectful of nothing; not to despise the 
small beginnings, for they precede of necessity 
all great things in the knowledge of science, 
either pure or applied. It teaches a con- 
tinual comparison of the small and great and 
that under differences almost approaching the 
infinite ; for the small as often contains the great 
in principle as the great does the small; and thus 
the mind becomes comprehensive. It teaches us 
to deduce principles carefully, to hold them firmly, 
or to suspend the judgment: to discover and obey 
law, and by it to be bold in applying to the greatest 
what we know of the smallest. It teaches us first, 
by tutors and books, to learn that which is already 
known to others, and then, by the light and me- 
thods which belong to science, to learn for ourselves 
and for others;—so making a fruitful return-to 
man in the future for that which we have obtained 
from the men of the past. Bacon, in his instruc- 
tion, tells us that the scientific student ought not 
to be as.the ant who gathers merely, nor as the 
spider who spins from her own bowels, but rather 
as the bee, who both gathers and produces. 


SECONDARY BATTERIES OF M. PLANTE. 
By A. NIAUDET-BREGUET. 


SECONDARY currents, or currents of polarisation, 
have formed the subject of numerous researches 
ever since the period when they were discovered, 
that is to say, since the commencement of the 
present century; but it is only within the last 
few years that it has been ascertained that they 
are capable of being applied to purposes of prac- 
tical utility. 

During the last fifteen years M. Gaston Planté 
has been engaged upon the investigation of this 
subject, and, by continuous efforts and by successive 
stages of progress, he has arrived at results of the 
greatest interest—results of the nature of which 
we shall now endeavour to give an idea. 

The reader knows that the Voltameter is an in- 
strument in which water is decomposed by the 
current from an ordinary galvanic battery; in 
fig. 1 is represented one of the fundamental ex- 
periments in Physics. At the exact instant when 
the Voltameter has been just subjected to the 
action of the battery, it may be regarded as a 
secondary couple or element; if the two electrodes 
are now connected with the wire of a galvanometer 
the needle of the latter will be deflected during 
several seconds, and will show the passage of a 
current which grows gradually weaker and becomes 
imperceptible after a somewhat short space of 
time. ‘This current is what is called a secondary 
current; it has been supplied by the battery to the 
Voltameter, and it is given back again by the 
latter. 

M. Planté showed, as early as 1859, that lead 
is the most suititable metal for employment in 
secondary batteries, and he has, since that time, 
still further confirmed the superiority of this metal. 
Fig. 2 shows a secondary element as now con- 
structed. In a tall vessel of glass, guttapercha, 
or ebonite, are placed two sheets of lead, rolled 
spirally, and parallel one to the other, and kept 
from touching by two cords of indiarubber rolled 
up with them; these two sheets of lead are im- 
mersed in a solution of one part of sulphuric acid 
to nine parts of water. The vessel is closed by a 
sealed cover pierced with a small hole, through 


which also allows the escape of any gas which 
may be generated during the charging of the 
battery. The apparatus is surmounted by a disc 
of ebonite, upon which are fixed two contact 
pieces in connection with the two electrodes ; two 


which the liquid can be poured in or extracted, and 
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clips are also provided for the purpose of holding 
metallic wires to be made red hot or melted by the 
secondary current. 

Two Bunsen cells or, in their stead, three 
Daniell cells are required to charge this secondary 
element. During the operation of charging one 
of the electrodes oxydizes, a brown coating of 
peroxide of lead soon shows itself, and the metallic 
appearance disappears entirely; the other elec- 
trode also changes in appearance, its surface 
becomes covered with a powdery grey coating. 

When the charge has attained its maximum, 
that is to say, when oxygen commences to be given 
off by the brown electrode, it is well to disconnect 
the secondary element from the charging battery, 
for any further expenditure of the polarising cur- 
rent is entirely wasted. 

The secondary element once charged in this 
manner and left to itself will retain a portion of its 
charge for several days; and even at the end ofa 
week it is still far from being exhausted. 

The secondary element, when fully charged, has 
an electro-motive force equal to one and a half 
times that of a Bunsen; it will redden a platinum 
wire of a greater or lesser diameter according to 
its size, or rather according to the size of the 
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is one of but small resistance, because the elec- 
tricity then flows in large quantity. 

The period of discharge gives rise to an interest- 
ing observation. The battery is to all appearance 
completely discharged, but if it is allowed to rest 
for a few minutes with the circuit disconnected, it 
is found to have reacquired a certain amount of 
force, and is able again to give forth a certain 
quantity of electricity. The battery being then 
discharged of the first residuum, and again left to 
itself for a short time, will give a second residuunt 
smaller, indeed, than the first. The latter will 
not be the last; several other charges can still be 
obtained. 

M. Planté has very clearly explained this pecu- 
liarity. The secondary element when it comes 
into action is discharged, and is at the same time 
polarized, as in the case of batteries with a single 
fluid. This polarization acquires after a certain 
time a power almost equal to that of the weakened 
secondary element, and the action then ceases or 
becomes very slight. If the battery is now allowed 
to rest it depolarizes itself, as happens in the case 
of all single fluid batteries polarized by their own 
action; the battery, once depolarized, is then 
again ready to give forth a current, but in the 
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Fic. 1.—Voltameter and Daniell battery. 


electrodes; for it is of course understood that the 
quantity of electricity which the apparatus will 
furnish is in proportion to the extent of leaden 
surface subjected to the action of the polarising 
current and covered with an active electro- 
chemical deposit. 

It should be remarked that the particular (spiral) 
form of the electrodes gives an element having a 
large surface and a small resistance within a small 
space, so that one of Plantés secondary elements 
is equal to an active or ordinary element of a very 
unusual size; the small pattern has an active 
surface of 8 square decimetres (124 square inches), 
the large pattern a surface of 40 square decimetres 
(620 square inches). 

The current furnished by the secondary element 
will effect chemical decomposition, act upon an 
electro-magnet, &c.; but if its intensity is mea- 
sured by any of the ordinary methods, as, for ex- 
ample, by means of a galvanometer, it will be 
found to decrease gradually from the maximum 
spoken of above. This diminution is rather slow 


if the circuit has a large resistance, and if, in con- 


sequence, the electricity passes in small quantity ; 


but it is, on the contrary, very rapid if the circuit 


next discharge it becomes polarized afresh and 
so on. 

Let us now suppose that the secondary element 
has been entirely discharged or nearly so, it can 
be recharged by means of the two Bunsen elements 
as at first : but it is worthy of notice that a fresh 
charge is communicated all the more quickly as 
the operation is performed more promptly after the 
discharge. 

Moreover, a secondary element is all the better 
for having been charged and discharged a greater 
number of times; at first, when it is almost new, 
there is an advantage in polarizing the electrodes, 
sometimes in one direction and sometimes in the 
other, reversing several times the direction of the 
charge; but when the element is formed the 
greatest care must, on the contrary, be taken to 
charge it always in the same dlrection. If this 
precaution is neglected the time required for 
charging will be much increased, for the oxide of 
lead which may happen to remain upon one of the 
electrodes must be reduced and the plate, pre- 
viously negative, must be oxydized. But after this 
operation the secondary element regains all its power 
and may even be said to be all the better for it, 
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Figure 3 shows a peculiar form in which M.| consumes nothing and the charging battery merely 
Planté has arranged the secondary element, and to | a few grammes of sulphate of copper for supplying 


which he has given the name of Briquet de Saturne 
{Saturn’s tinder-box). On the upper part of the 
box may be seen two small clips, between which 


the apparatus during a very long period. 
The same apparatus might be employed either 
in civil or military engineering for exploding 
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Fic. 2.—Two Bunsen elements charging a secondary element. 


s stretched a-platinum wire; every time that, by 
pressing with the finger, the two springs at the 
bottom of the box are brought in contact, the 
battery sends a current through the platinum wire 
heating it to redness, the taper is then lighted 
almost instantaneously. With an apparatus of 


Fic. 3. 


this kind well charged the taper may be lighted 
one hundred times, and it is only after being used 
this large number of times that it is necessary to 
recharge with three Daniell elements. Thus we 
have a new means of obtaining fire and a very 
economical one, for the secondary element itself 
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mines; it has been shown by experiment that with 
fuses of rather fine platinum wire (one-twentieth 
of a millimetre in diameter), an explosion can be 
produced through a copper wire goo metres in 
length and three millimetres in diameter. 

With an apparatus of a similar kind, surgeons are 
enabled to cauterize a wound, and this application 
has already been often brought into practical use; a 
secondary element is much more easily carried 
into an hospital, and especially into the house of a 
patient, than the active elements which it is 
capable of replacing. 

These secondary elements can be joined to- 
gether, either for intensity or for quantity, and 
they form batteries capable of producing all the 
effects of batteries of the ordinary form, and of 
the most powerful kind. Figure 4 represents a 
secondary battery as arranged by M. Planté, and 
such as would render the most valuable service in 
a variety of applications. 

The number and size of the couples require to 
be varied, in order to obtain given effects of ten- 
sion and quantity. Here, we have twenty elements 
arranged in two rows; at the upper part is an in- 
geniously contrived commutator, so arranged that 


in one position it joins all the elements together 


for quantity, and in another, at right angles with 
the first, it groups them for intensity. Inthe first — 
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position all the outer electrodes are joined to one 
metallic bar, and all the inner electrodes to another 
similar bar, so that the whole apparatus is equiva- 
lent to a single element of very large surface; it 
is whilst in this position that the secondary bat- 
tery is charged; two Bunsen elements are suffi- 
cient to effect a complete charge, the time occu- 
pied being longer or shorter according to the size 
of the charging cells and the extent of the leaden 
surface to be polarized. Inthe second position of 
the commutator, the exterior electrode of each 
element is connected to the interior electrode of 
the next element, and the apparatus becomes a real 
battery of twenty cells; it is whilst connected in 
this manner that the battery is discharged; the 


“power at the beginning of the discharge is equal 


to thirty Bunsen elements of very large surface. 
As the discharge proceeds, the tension falls, as 
we have explained when speaking of the single 
secondary element. If one minute has been the 
time occupied in charging the secondary battery, 
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joining all the fuses as branches out of a single 
wire, and discharging a secondary battery into all 
of them simultaneously. This plan is a very econo- 
mical one; there is no doubt that it involves much 
less labour and cost to set up two Bunsen elements 
and charge the secondary battery than to charge 
the twenty or thirty Bunsen elements whose place 
is supplied; it being of course understood that the 
work is required from the battery during but a few 
seconds, and that the operation is repeated but 
four or five times in the course of the day. More- 
over, the secondary battery can be easily carried 
about to the different workshops where the works 
extend over a considerable area, as during the 
construction of a long tunnel or the sinking of 
shafts for mines. 

In small laboratories the expense of setting up a 
large Bunsen battery is an obstacle to the carrying 
out of certain experiments, either for demonstra- 
tion to pupils or for the investigations and re- 
searches of the teacher. The greater number of 


Fic. 4.— Secondary Battery of twenty elements capable of being charged with two Bunsen elements when 
arranged for quantity, and producing light upon being discharged with intensity connections. 


in quantity, from the two Bunsen elements, it 
cannot be expected that the discharge, in intensity, 
will produce the effect of thirty Bunsen elements 
of the same size during more than four seconds, 
for the apparatus does not produce.electricity, and 
can only transform that which is imparted to it. 
M. Planté has made exact experiments upon this 
point, and has found that in the transformation 
about one-tenth part is lost, or, in other terms, that 
the apparatus gives back nine-tenths of what has 
been expended. 

It is easily perceived that the secondary battery 
can only produce effects of short duration, but in 
avery great number of cases such effects are all 
that is required. 

If, for example, it is desired to explode simul- 
taneously a large number of mines by means of 
fuses of fine wire, the object can be attained by 


these experiments become possible by the use of 
the Planté battery. If, finally, this apparatus is 
used in combination with a Gramme machine in- 


| stead of an ordinary battery, all handling of acids 
| is got rid of as well as all other expense except 


the purchase of the apparatus, which will last an 
indefinite time. 

We have the greatest confidence in the future 
of this combined employment of the secondary 
battery and the Gramme machine, and we shall 
show in conclusion how it furnishes a solution to 
the important problem of lighting ships with a 
view to the avoidance of collisions at sea. ; 

It is not by any means necessary to exhibit at 
the top of the mainmast a permanent electro light; 
it will he enough to secure a vessel from collision if 
it gives warning of its presence around the horizon 
by a signal of two seconds duration shown once a 
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minute. Now an unintermittent light of this kind 
can be produced by a secondary battery alternately 
charged and discharged; charged from a Gramme 
machine during fifty-eight seconds and discharged 
during the remaining two seconds. Upon steamers, 
which it is specialiy necessary should be well 
lighted, the engines will work the Gramme ma- 
chine and the electric light will, as a fact, have its 
origin in the fuel which heats the boilers. Upon 
large sailing vessels an electric light would aiso 
be found useful, at least on foggy nights. In order 
to produce it, all that is necessary is to add to the 
arrangement of which we have spoken an appa- 
ratus, by means of which a sailor working alter- 
nately two pedals would turn a Gramme machine, 
and thus produce the exciting current for the 
secondary battery. 

In both cases the movement of the commutator 
of the battery could be effected automatically after 
the completion of the number of revolutions of 
the Gramme machine required to charge the 
battery, and a second time after the number of 
revolutions corresponding to the duration of the 
effective discharge. In this way the flashes and 
intervals of darkness would be self-produced with- 
out any personal intervention or supervision. 

It will be observed that this system of inter- 
mittent lighting would permit the arrangement of 
certain useful combinations; for example, the 
Transatlantic Company might adopt a flash of two 
seconds every minute, the Cunard Company 
another variation, such as a flash of one second 
every quarter minute, the Peninsular and Oriental 
Company, a different combination, &c., &c. The 
result would be that any one coming within the 
horizon of these vessels would know to which 
Company they belonged, and would be able, in 
case of necesstity, to furnish useful information. 
With a system of this kind it would be easier to 
know the character of a ship by night than by day. 
A ship in distress should signal by a peculiar 
arrangement of flashes, to be adopted by vessels 
of all nations, and.to be understood by all; such a 
signal would be more distinct than the firing of 
guns or blowing of whistles, which are often ren- 
dered inaudible by the noise of the storm. Lastly, 
in the case of a squadron sailing in company, the 
flashes could be used to transmit the orders of the 
chief commander to the commanders of the other 
vessels ; the alphabets at present in use could be 
easily transformed and adapted to this new means 
of communication. 

We may add that the proposed combination is 
applicable to the transmission of signals between 
different points in a besieged place, or of large en- 
trenched camps such as it is proposed to establish 
for the defence of the French territory; it would 
also enable those besieged to communicate with 
very distant points not occupied by the enemy. 


Sotes, 
THE annual soirée of the President of the Society 
of Telegraph Engineers has been definitely fixed 
for Tuesday, the 21st December. It will be held 
at Willis’ Rooms. The election of president and 
officers of the society will take place at the annual. 


general meeting, to be held on Wednesday, the 
8th December. 


The German Union and the Dunkirk-Denmark 
cables are interrupted. 


Many officers of the old Electric Telegraph 
Company will learn with regret that Mr. George 
Cox was buried in Putney on November 17th. He 
was for many years Superintendent of the South- 
Western District of that Company, and resided at 
Southampton. He retired from the telegraph 
service in 1856. Mr. W. H. Evans, also for many 
years Superintendent of the Scotch District, died 
at Oswestry on the 8th inst. 


Telegrahic communication by the cable be- 
tween Penzance and the Scilly Islands is inter- 
rupted. During the interruption telegrams for the 
Scilly Islands will be forwarded to their destination 
by post from Penzance. 


Telegraphic communication between Pernam- 
buco and Para is also interrupted. 


The Eastern Company’s repairing steamer, the 
Chiltern, left on the zoth for Suez and the Red 
Sea to repair their broken cable. The repairs, it 
is expected, will not be completed before Christ- 
mas time. 


The Agnes is now engaged repairing the Madras- 
Penang cable, whilst the Hawk is about to effect 
some necessary repairs to the Lisbon cable. The 
Caroline is at work onthe Dunkirk-Denmark cable, 
which is interrupted. 


M. Planté has shown that a cloud of metallic 
matter detached from the electrode by a current 
of high potential in a liquid, assumes a gyratory 
movement when acted on by a magnet, and he 
suggests that the form of spiral nebule observed 
in the heavens may thus be due to strongly mag- 
netic celestial bodies in their neighbourhood. 


We learn that a professorship for the speciaj 
teaching of telegraphy, both theoretical and prac- 
tical, has just been established at the Polytechnic 
School in Dresden, and that Doctor and Professor 
K. Edward Zetzsche, who is well known to our 
readers as a contributor to this Journal, and the 
author of numerous publications upon telegraphy, 
has had the honour to be appointed to fill it. If, 
as.there is reason to expect, this special teaching 
is attended with the success which the extension ~ 
and importance of telegraphy ought to assure for 
it,"there will probably arise the question. of com- 
pleting the plan by the subsequent formation, in 
this institution for higher education, of an inde- 
pendent section for the study of telegraphy under 
conditions similar to those which already exist for 
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the other branches of engineering. We cannot 
but wish the greatest success to an institution 
which comes forward to supply a deficiency, which 
has been for a long time felt, in higher education. 
—(Fournal Telegraphique.) 


M. Jules Sommati, of the the Italian Telegraph 


_ Administration, has proposed a new, form of elec- 


tro-magnet. He describes his invention in the 
following words :—‘* The molecular currents of the 
soft iron of electro-magnets in a state of rest 
have different directions, whose resultant is zero. 
The passage of an electric current has the effect 
of giving to these molecular currents a magnetic 
direction. On the other hand, the numerous 
experiments made by M. de Haldat have led 
that physicist to the conclusion that the mag- 
netization in electro-magnets is entirely super- 
ficial. If, then, the number of molecules upon 
which the current acts is increased, that is to 
say, the lateral surface of the soft iron (other 
conditions remaining the same), an augmenta- 
tion of magnetic power will be obtained. Con- 
sequently, with equal bulk, the form which gives 
the greatest“amount of lateral surface will be 
the best for the cores of the electro-magnet. 
Now, as a prism, whose section is an equilateral 
triangle, is that form which gives the greatest 
amount of lateral surface, there will be a real 
advantage in substituting this prismatic form 
** for the cylindrical form whose lateral surface is 
“to that of a prism as I to 1°287, or nearly as 10 
‘to 13.” M. Sommati has made and tried two 
electro magnets (equal in size and length, and 
surrounded by an equal number of convolutions of 


_silk-covered copper wire), the cores of one being 


cylindrical, and those of the other prisms having 
their sections equilateral triangles, the edges being 
slightly rounded. The magnetic power of these 
two electro-magnets, measured by a balance on 
the Becquerel system, gave a very sppreciable 
difference in favour of the latter, the advantage 
being almost proportional to the surfaces of the 
cores.—(Fournal Telegraphique.) 


The following extracts are taken from the 
annual report of the Hon. W. Orton, President of 
the Western Union Telegraph Company :— 


‘‘ The gross receipts for the year from all sources, 
except proceeds of bonds, were 9,564,574.60 dols. ; 
the gross expenses were 6,335,414.77 dols.; the 
difference 3,229,159.83 dols. being net profit. All 
sums paid as rental for leased lines are included 
in the gross expenses. 


‘“‘Compared with the preceding fiscal year, 
there was an increase in the gross receipts of 


301,920.62 dols.; a decrease in the expenses of 


420,319.06 dols.; and increase in the net profit 
of 722,239.68 dols. 

‘“‘ There were in operation at the end of the year 
72.833 miles of line, 179,294 miles of wire, and 
6,505 offices. 

‘‘The number of messages transmitted during 
the year was 17,153,710, being an 
824,454 over the preceding year. 

‘The Punta Rassa cable, which had been in- 
terrupted several times during the summer, in- 
volving aconsiderable loss of revenue, and extra 
expenses for temporary repairs, gave out entirely 
a few weeks ago, since when communication has 
been maintained by steamer. While this is being 
written, information has been received that the 
Morse has successfully laid the new cable, which 
is working perfectly, and that telegraphic com- 
munication with Key West and Havana has be:n 
restored. 


increase of 


‘A fault has been discovered in the cable o 
1869, between Key West and Havana, and al- 


though the use of this cable is not required for the. 


present volume of traffic, the new and better cable 
of 1873 being capable of passing double the present 
number of messages, the Morse will proceed at 
once to discover and repair the fault. When this 
has been done, the other cable between Key West 
and Punta Rassa will be repaired, and when this 
is done the company will then have two lines of 
cable from Punta Rassa to Havana. 

‘““The growth of the company’s property and 
business during the nine years which have passed 
since the consolidation with the other principal tele- 
graph lines is shown by the following statistics :— 
From 1867 to 1875 the extent of line has increased 
from 46,270 to 72,833 miles, and the wires from 
85,290 to 179,294 miles, being an increase of 57 
per cent. of-line, and 110 per cent..of wire. The 
number of offices and stations has increased from 
2,505 to 6,565, equal to 156 percent. During the 
same time the number of messages transmitted has 
increased 192 per cent., the rate of tolls has de- 
creased 51 per.cent., and the gross receipts have 
increased. 46 per cent.’ ‘The average costiper 
message, during the same time, has been reduced 
from 67 to 37 cents. or about 45 percent. The 
increase of 192 per cent. in the number of mes- 
sages transmitted annually, while the mileage 
of wire has increased but 110 per cent., is ex- 
plained by the fact that the number of messages 
transmitted per mile of wire has been increased 41 
per cent. | 

‘“‘ The ability to make so large an increase in the 
carrying capacity of the wires, is due in part to 
improvement in their conductivity and insulation, 
and in part to the introduction of the duplex and 
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quadruplex apparatus, by means of which one 
wire is made to do the ordinary work of two, 
three, or four wires. By mearfs of this apparatus, 
during the past year, the company has had the 
use of more than 30,000 miles of what may be 
called ‘phantom wire,’ which has cost nothing to 


provide, repair, and maintain except the cost of 


the new apparatus, which is but little more ex- 
pensive than that in general use, and is adapted 
to all ordinary purposes The cable steamer 
Professov Morse successfully completed the laying 
of the new cable: of the International Ocean 
Telegraph Company between Key West and Punta 
Rassa on the rith ult. Mr. Theophilus Smith, 
assistant to Sir Samuel Canning, the engineer 
employed to superintend the construction and 
laying of the cable, had charge of the work. 
The insulation of the new cable is excellent, tests 
showing a resistance of 360 megohms per knot.” 


The old Punta Rasa cable which had been in- 
terrupted as reported above, was successfully re- 
pairing. During the repairs, however, the pressure 
of ‘“‘ cable borers” was discovered. 


The reports of the Italian Telegraph Service 
show that its development has very largely in- 
creased since 1861, when the present constitution 
of the empire was established. The following 
extracted statistical table of comparison 
briefly show the increase :— 


will 


1861. 1873. 

miles. miles. 

Length of lines 4,971 .. 13,670 

Length of wires 8,078... 43,497 

Number of offices .. 2535 1,622 

Number of instruments .. AQOi-s% 2,800 
Government messages per 

annum 180,000 .. 300,000 

Private messages per annm ‘600,000 .. 5,040,000 


The Post Office announces the following,— 

Information has been received from the Eastern 
Telegraph Company that telegrams for the under- 
mentioned places in Peru can now bé prepaid to 
their destination. The rates to be collected are 
(t) the rate to Valparaiso, £13 7s. 6d, for 20 words, 
or less, to which must be added (2) the following 


rates :— 
Each additional 


to Words. wer 

Ler oa; oe oS, Ses 
Iquique - tHE LS 20 oo 0:15 * 40 
PICEA et 3 BIB — oes ih 
Islay & Mollinde 5.0 o — o1I5 O 


The following circular has been issued by the 
Direct United States Cable Company (Limited) : 
Pakmerston Buildings, Old Broad Street, 
London, E.C., Nov. 17; 
Sir,—I am desired by the Board to inform you 
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that the company’s Ireland and Novia Scotia cable 


was repaired on the 5th of this month, and 
reopened for public traffic on the following day. 


Since that time our cables have been in excellent 
working order, and have been transmitting a fair 
share of Transatlantic telegrams. Before this 
interruption both cables were tested by me in Ire- 
land, and I found the insulation perfect and the 
inductive capacity so low as to make a very high 
speed of transmission possible, whilst the con- 
ductivity exceeded my most favourable expecta- 
tions. On the completion of my tests the con- 
tractors had our cables tested on their behalf by 
the eminent electrician, Sir William ‘Thomson. 
From his very full report of his various and ex- 
haustive tests, I quote the following passage :— 
‘In conclusion, I am glad to be able to say that 
my tests proved the cable to be in perfect condi- 
tion as to insulation, and showed its electrostatic 
capacity and copper resistance to be so small as 
to give it a power of transmitting messages, which, 


for a Transatlantic Cable of so great a length, is a 


very remarkable as well as valuable achievement.” 
In addition to the favourable conclusion estab- 
lished by these tests, I may state that the speci- 
mens of the cable which have been picked up 
after a submersion of more than nine months from 
a depth of 2,240 fathoms, show the cable to be as 
perfect and as strong in every respect as it was 
when it left the works of the contractors. This 
company’s cables are thus not only electrically, 
but also mechanically in the most perfect condi- 
tion, and now possess in all respects the same high 
standard that they had previous to the late interrup- 
tion. The expectations of this company that a 


+ “ai ‘ “! d 
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great efficiency would be obtained in transmitting — 


messages have been fully realised, as more than 
once telegrams handed in at the London office of 
this company were delivered to the addresses at 
New York within four minutes of the time of their 
receipt. The traffic, which may be said to beonly 
now developing, has made a very satisfactory 
beginning. Customers are daily increasing, and 
in a few days this company will open an office in 
Liverpool for Transatlantic messages, which will 


be sent direct over a special wire to Ireland to 


their ultimate destinations. Looking at the in- 
terest which you naturally take in the prosperity 
of this company, I venture to ask you, not only to 
send your own messages to America over this 
company’s cables, but also, if possible, to obtain 
the custom of your friends. A decided advantage 
offered by this company consists in the line being 
worked between London, Liverpool, and New 
York by this Company’s own staff, thus insuring 
perfect uniformity in the mode of working, and in 


the maintenance of discipline in all the company’s” 
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stations, and thereby eliminating all the incon- 
veniences of handing over messages between those 
places from one administration to another.—I am, 
sir, your obedient servant, 

G. von Cuauvin, Managing Director. 


Proceedings of Societies. 


é 
THE SOCIETY OF TELEGRAPH 
ENGINEERS. 
AN ordinary general meeting was held on Wednes- 
day, the 24th November, Professor ABEL, F.R.S., 
Vice-President, in the chair. 
After the ordinary business eleven new candi- 


_ dates were proposed. 


The adjourned discussion on the ‘‘ Durability of 
Guttapercha and Indiarubber Joints” was resumed 
by Mr. WarrEN, who spoke of the care required 
in making Indiarubber joints. 

Messrs. BELL and PREECE entered into descrip- 
tions of the new paraffin joint for street work, 
which, although not successful up to the present 
time, had, by the nature of the defects, given suffi- 
cient indication that the removal of those defects 
would result in a valuable joint for the future. 
The joint is ordinarily made by passing the gutta- 
percha wires through two holes bored in a,small 
oval-shaped piece of wood, the ends of the copper 
wire are then twisted and soldered; over this is 
placed a zinc tube, which fits the wooden base, 
into this melted paraffin is poured and the joint is 
complete. Joints made eighteen months ago still 
tested perfect. 

The discussion was continued and a description 
given by Captain McEvoy of the mechanical joint 
used for torpedo cables. 

The discussion was concluded with a vote of 
thanks to Mr. Henry Mance, the author. 

A paper was then read, of which the following 
is an abstract :-— 


Experiments eonducted for the purpose of ascertaining 
whether the teredo borer prefers guttapercha to 
indiarubber.—By HEenry MANCE. 


Having received instructions in 1874 to sub- 
merge some pieces of cable in the Kurrachee Har 
bour to ascertain, if possible, whether indiarubber 
was as liable to the attacks of borers as guttapercha, 
the following experiments were made by me for the 
purpose of obtaining the desired information. 

The pieces laid in the harbour for trial were as 


’ follows :— 


1 length of bare guttapercha core. 
1 length of bare indiarubber core. 
1 length of Persian Gulf guttapercha cable. 
1 length of Persian Gulf indiarubber cable. 


One of the sheathing-wires had been removed 
throughout from each of the pieces of cable. The 
length of each piece was nearly 200 yards, and 
they all tested good before submersion. They 
were laid in the immediate vicinity of each other, 
and, to make the conditions of trial as equal as 
possible, the bare percha core was lashed alongside 
the piece of guttapercha cable; the bare indiarub- 
ber core was also lashed to the indiarubber cable. 

On recovery after a submersion of nearly ten 
months, the only piece which tested goed was the 


length of indiarubber cable; the other three were 
bad from the following causes :— 

The core of the guttapercha cable was riddled by 
borers, the conductor being exposed in most cases; 
there were probably a hundred perforations in this 
piece. 

The length of bare guttapercha core laid along- 
side the foregoing piece had but five borer holes in 
it; it was otherwise uninjured, as the barnacles 
grow round guttapercha core, adapting themselves 
to the form of the core without cutting into it to 
any dangerous extent. 

The piece of bare indiarubber core had not a 
single borer perforation, but was found to contain 
anumber of very remarkable faults towards the 
end which had rested in shallow water. The 
rubber was notched as neatly and regularly as if 
the injury had been done with a sharp knife, but 
in a few instances the piece of indiarubber was 
found remaining in the notch. the conductor being 
in nearly every case exposed. In the neighbour- 
hood of these faults the core was thickly covered 
with barnacles, and it is possible that these pecu- 
liar injuries have been caused by some marine 
animal feeding on the barnacles which attach 
themselves to the core. The barnacles adhere so 
tightly to indiarubber that it would be difficult for 
a marine animal to remove them without tearing 
away a portion ot the rubber. 

Bare indiarubber core is more susceptible to in- 
jury from barnacles than bare guttapercha. As 
the barnacle grows the base of the shell cuts into 
the yielding rubber, a second shell attaches itself 
to the side of the first, the growth of the circum- 
ference proceeds: towards the conductor, and even- 
tually the sharp edge of one of the cluster reaches 
the copper wire. 


The piece of indiarubber cable tested perfect; 
but on examination, after stripping off the guards, 
about a dozen marks were discovered, showing 
that the borers had been at work. In no case, 
however, had the teredo succeeded in penetrating 
to the conductor. 


The paper was followed by a second on a similar 
subject, ‘* Cable-Borers,” by Mr. G. E. PREECE. 
This paper gave an interesting account of the rava- 
ges of the ‘“ Limnoria terebrans,” an abstract of 
which will appear in our next. 


The Chairman announced that at the next meet- 
ing, onithe 8th December, the Election of President 
and Officers would take place. 


The following candidates were balloted for at 
the end of the meeting, and declared unanimously 
elected :-— 


As Foreign Members—Dr. Fr. Dehms, of the 
Imperial German Telegraphs, Berlin; Frederick 
Carl Nielson, Great Northern Telegraph Company, 
Hong Kong; Carl C. Sonne, ditto. 


As Members—George Bird, New Zealand Tele- 
graph Department, Canterbury; Captain F. W. 
Heneage, R.E., Chatham; Lieut. H. P. Nicholls, 
R.E., ditto; Lieut. Herbert Rawson, R.E., ditto; 
Lieut. E. F. Rhodes, R.E., ditto; Sir David 
Salomons, Bart., Tunbridge Wells; William J. 
Wilson, F.C.S., Royal School of Mines, South 
Kensington. 


As Associates— Edward Applegarth, Palmer- 
ston-buildings; Frantz Jacob, Charlton; William 
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I’. Nosworthy, Western and Brazilian ,Telegraph 
Company, Monte Video; Alfred Peters, Western 
and Brazilian. Telegraph Company, Bahia; Wm. 
Donald Smallpiece, Basingstoke. 


ONS AR LOWS 2OAS Eb ow 


MAGNETIZATION. 
By M. J. JAMIN. 
(From the Comptes Rendus of the Academy of Sciences, Paris.) 


I am indebted to the courtesy of M. Bertrand for 
becoming acquainted with a curious cause of Mag- 
netization, observed by Galileo, and described by 
him in a letter addressed, in 1607, to Curzio Pice- 


hena. The letter refers to a very extraordinary’ 


loadstone. 

‘““It was so powerful, that on presenting the 
“point of a scimiter at a distance equal to the 
‘*‘ thickness of a silver piaster, it could not be held 
“ back, and even a strong man, pressing the scimi- 
‘“‘ ter against his chest could not resist the attrac- 
“tion. I have discovered in this loadstone another 
“extraordinary effect which I have never met 
‘“‘ with in any other magnet: the same pole both 
‘‘ attracts and repels the same piece of iron. Ata 
** distance of at least four or five inches it attracts 
“‘ the piece of iron, but at a distance of one inch it 
“repels it. Ifthe piece of iron is placed upona 
‘“‘ table and the magnet is brought very near it, the 
‘iron is repelled and recedes before the magnet if 
“the latter is pushed forward; but if the magnet 
‘¢ is-drawn back immediately, the distance becomes 
‘‘ four inches, the piece of iron is attracted and fol- 
‘‘ lows the magnet as the latter is drawn away; it 
‘“* never, however, approaches nearer than one inch.” 

The stone was purchased by the Grand Duke. 
Galileo was able to examine it at leisure, and the 
result of his subsequent experiments proved that 
the piece of iron previously mentioned was mag- 
netized steel, for the stone attracted soft iron at all 
distances and raised six pounds weight of the latter. 
Finally, it had the property of attracting at a dis- 
tance, and repelling when near the same pole of a 
bar of steel. The stone was unfortuuately lost. 

In the course of my investigations, I have come 
across (without seeking it) a case of magnetization 
of the same kind, in which there is no kind of 
mystery. 


I will first of all remark that a bar of steel may |. 


be magnetized to saturation by a very powerful 
current, and to one of the halves may be given a 
southern magnetization, which I shall call positive, 
and which extends to the very centre or heart of 
the bar. This being done, I submit the bar to a 
current in the reverse direction, weak at first, but 
gradually increasing, which produces a northern or 
. negative magnetization, limited at first to the sur- 
face but penetrating afterwards to an increasing 
depth, always leaving, however, layers of positive 
polarity underneath. The effect observed is but 
the result of the difference of action of the two 
magnetizations superposed one over the other, as 
manifested externally. It is first positive, then 
neutral, and finally negative. I stop directly the 
change of sign is apparent. 

I afterwards dissolve the steel in acid, and it is 
evident that I thus remove, little by little, the ex- 
terior northern or negative layers, and expose the 
underlying southern ones; that the magnetization 
observed is at first negative, then diminishes, 


:to the same side. 


becomes neutral, and then changes the sign. These 
results have been already communicated to the 
Academy. 

I have now to add that the southern layers are 
not laid bare throughout at the same time. They 
commence to show themselves at the end, and 
especially at the edges and corners as points, 
very sharp, and of very small extent. ‘They 
have then a great tension, but their magnetic 


a 


momentum is small, because they occupy, a very | 


small surface. At the same time there exists a 
northern layer extending uninterruptedly from the 
end to the mean line; this is the remainder of the 
exterior layers which have not yet been eaten away 
by the acid. The intensity of the latter is almost 
nil at any given point, but the surface being large 
the quantity and momentum of this northern mag- 
netism are considerable, more considerable than 
the quantity and momentum of the southern points 
which protrude at the very end; it follows that this 
half of the bar turns to the south as if these last- 
mentioned points did not exist. 

Let us bring forward gradually the southern pole 
of an ordinary magnet; whilst it is at some distance, 
it is subject to the predominant influence of the 
northern layers of our bar, and is attracted, but if 
it is brought to the end of the bar, it comes very 
near to the southern points, which are situated at 
the end, the force of the latter prevails, and repul- 
sion takes place; thus we have attraction at a 
distance and repulsion upon contact, exactly as in 
the case of the loadstone of Galileo; and, what is 
no less curious, upon contact, repulsion of the 
extremities which turn to the contrary poles of the 
earth, and attraction of the extremities which turn 
At a sufficient distance, the 
direction of the effects changes, and everything 
takes place in the accustomed order. 


APPLICATION OF ELECTRO-MAGNETISM 


TO RAILWAY WHEELS. 
By M. DREYFUS. 

ArtTempts have been made, during a considerable 
period, to utilise electro-magnetism in working 
railways; sometimes directly as motor force, some- 
times for brakes, sometimes to increase the pressure 
of the wheels of locomotives against the rails. 

Amberger first* employed electro-magnetism 
thus as motive force in 1851. In 1865, Bellet and 


De Rouvre showed to the Sociéte des Ingenieurs - 


Civils a model locomotive, meant specially for 
postal service, but they had also in view the appli- 
cation of their system to trains. Insuch cases it is 
a question of whether zinc or coal is dearer, as 
fuel. 

Amberger also proposed, in 1851, the employ- 
ment of electro-magnetism for brakes; flat electro- 
magnets should be made to act, at a given moment, 
on the rails. This would effect a great saving of 
wheel-tires, the friction and wearing being on the 
rails; but the method was never thoroughly tried. 
The first serious experiment with an electro- 
magnetic brake was made by M. Achard, who is 
still continuing his observations, and hopes to 
bring them to a successful issue. 


* This is incorrect ; for in 1842 an electro-magnetic locomotive, 
invented by Davison, was tried on the Edinburgh and Glasgow 
Railway, and in 1838 Coombs brought over a model of an electro- 
magnetic locomotive from America. 


- 


TIS ay ee. ao 


— Te 


lat a a the i Nh i las A | 


- TS SS el 


' December 1, 1875.] ~ 


Increase of the pressure of a locomotive’s wheels 
against the rails would favour the action of friction 
(the mean co-efficient of friction 0°17, sometimes 
fully under o'r); and the drawing power of the 
locomotive cannot, of course, exceed the friction of 
the wheels on the rails. An increase of the traction 
force can be obtained by increasing the weight of 
the locomotive; but such an increase of dead 
weight is especially disadvantageous on inclines, 
and the more so that the weight of the locomotive 
must be calculated according to the greatest incline 
present on the line. It has often been attempted, 
therefore, to help the friction with electro-mag- 
netism, but hitherto without any satisfactory 
success. A new arrangement for this purpose bya 
Swiss engineer, M. Burgin, has lately been tried on 
the North-Eastern Railway, in Switzerland. After 
a brief historic survey we shall describe it. 

The first idea of applying electro-magnetism in 
this way may have been given by a lecture experi- 
ment of Professor Eisenlohr, in Carlsruhe, who 
made a magnet of a horse-shoe-formed locomotive 
axle, by winding round it 500 m. copper wire, of 
4°5 mm. thickness, so that, when the wire was tra- 
versed by a current from twenty Grove elements, 
the magnet would bear 5000 k. In 1846 Dr. Wright 
proposed to make the wheels of locomotives mag- 
netic, and estimated. that each wheel might thus 
acquire an attractive force of 1000 k. on the rails ; 
he also remarked that the force of attraction might 
be rendered variable. There is no record of the 
proposal having been carried out. When M. 
Niklés was consulted, in 1851, by MM. Amberger 
and Cassal, as to a physical means of increasing 
the pressure of locomotive wheels, he recommended 
electro-magnetism. In his first arrangement, a 
horse-shoe electro-magnet was fixed to the body of 
the locomotive, between two pairs of wheels, its 
poles were about 4 mm. from the rails. A small 
model acted well on an incline; the motive force 
was derived from a weight connected with the axle 
by a cord passing over a pulley at the top of the 
incline, another weight was suspended from a cord 
passing to the locomotive over a pulley at the bottom. 
Soori after, M. Niklés replaced this electro-magnet 
by coils enclosing the lower part of each wheel 
nearly to the rail, each coil 250 m. of copper wire; 
they were attached to the frame of the locomotive. 
Good results were had thus with a small model on 
a changeable incline. Thereafter, similar experi- 
ments were made on a 20 per cent. incline, with a 
pair of locomotive wheels 1°10 m. diameter, and 
with sixteen battery elements; in dry weather the 
friction was about 350 k.; the adhesion through 
electro-magnetism 450 k. (or, supposing the co- 
efficient of adhesion o'r, 4500 k.) ; in damp weather 
the friction went down to roo, while the electro- 
magnetic adhesion was weakened only about 50 k. 
A thick layer of tallow on the wheels brought down 
the magnetic adhesion to 400 k. The magnetic 
adhesion, therefore, for each pair of wheels might 
be estimated at about 1000 k. The expenditure in 
acid and zinc during ten hours’ uninterrupted ser- 
vice was about 11°2 gr. It was thought deducible 
from the experiments that the velocity of rotation 
of the wheels did not compromise the magnetic 
action, but from experiments on the Paris and 
Lyons Railway the opposite was proved; for in the 
heavy train, which moved with slow velocity up 


an incline of 10 in 1,000, scarcely 9 per cent. 
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increase in adhesion was gained. Niklés and 
Amberger, therefore, gave over magnetising the 
wheels with such coils. 

The cause of non-success of M. Niklés’ first 
arrangement lay in the distance of the magnet from 
its armature; in his second it lay in the fact that 
the position of the pole could not shift with sufficient 
rapidity. During the experiments on the Lyons 
Railway, M. Niklés thought of magnetising the whole 
circumference of the wheel, and devised a special 
arrangement for this purpose; which, however, 
was never carried into practice. 

In 1859 Mr. Gerrel, in America, magnetised the 
lower part of wheels by an arrangement similar to 
that of M. Niklés. Each coil contained 823 m. 
copper wire, No. 8, in 288 windings; the battery 
consisted of 16 Grove elements, and had a zinc 
surface of about 1935 sq.c. The steam pressure 
could be raised 8°6 k. without the wheels slipping 
on the very smooth rails, but to 159 k. if the wheels 
were magnetised; with good rails even to 22°7 k. 
and 40 k. Similar experiments were made by M. 
Black, in 1859. 

In 1865 a new arrangement was tried on the 
Central Railway, in New Jersey. Thecopper coils, 
fixed round the tires, on the inside of the wheels, 
made the two wheels on one axle poles of a single 
magnet. The experiments, continued more thana 
year, gave an increase of about 40 per cent. in 
adhesion. These American experiments were dis- 
continued, because at that time it was not under- 
stood how to produce, with a dynamo-electric 
machine, and comparatively small expenditure of 
mechanism, very powerful electric currents. 

In M. Biirgin’s system, the entire axle with its 
wheels is also turned into a magnet with fixed 
poles. But he envelops the axle itself with the 
wire; and with increasing thickness of windings 
towards the wheels, in locomotives that have ex- 
ternal cranks, but with uniform thickness in those 
with internal. In the case of coupled wheels, the 
winding is so arranged that there is an alternation 
of poles, the piece of rail between two wheels form- 
ing a closed armature. This mode of winding 
allows an increase of the number of turns, and, 
consequently, stronger magnetisation. A _small 
locomotive model (but without engine and boiler), . 
with three pairs of wheels, and external cranks, was 
placed on a 30 per cent. inclined plane, and the 
coils were connected by long wires and a com- 
mutator with five Bunsen elements. The driving 
force was supplied by a weight of 12 k., the cord 
of which passed round the three axles. The wheels 
of the model (its weight was 8°5 k.) slipped in 
position, if the weight was allowed to run, and the 
circuit not closed; hut when the current flowed, 
the model went up the incline. Ifthe brake of the 
model was applied, the latter remained in position 
on the plane while the current was flowing; but 
on interrupting the circuit, the wheels began to 
slip on the rails, and the model slid down with 
increasing speed; when the current was admitted 
again the model stopped, notwithstanding its ac- 
quired velocity. On a plane of 100 per cent. 
incline, the locomotive could be held fixed only 
when the current was flowing and the brake 
applied. On the under side of a horizontal line 
the model was held by magnetic attraction, moved 
to and fro, and could even be loaded with 7 k.; 
the entire attraction was thus 15°5 k. On the 
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horizontal line, still loaded with 15°5 k., it was 
moved, with brake applied, by a weight (suspended 
over pulley) of 7°5 k. The coefficient, of friction 
was thus:—F,. =7'5 : 24=0°312. After removal 
of the 15°5 k. load, and application of the brake, 
the model was first moved by 10k. The coefficient 
of friction was thusé—F j= 10 724 0°416. "The 
proportion of the two was F, : F, =312: 416, and 
even with wet rails, it continued the same.—(Ivon). 


A NEW RELATION BETWEEN ELECTRI. 
CITY WAND LIGHT: © DIELECTRIPIED 
MEDIA BIREFRINGENT.* 


By JOHN KERR, LL.D., Mathematical Lecturer of the Free 
Church Training College, Glasgow. 


(From the Phzlosophical Magazine.) 


Tue thought which led me to the following inquiry 
was briefly this: —That if a transparent and optically 
isotropic insulator were subjected properly to in- 
tense electrostatic force, it should act no longer as 
an isotropic body upon light sent through it. 
Faraday was often occupied with. expectations of 
this kind; and he has mentioned in his memoir on 
the Magnetization of Light, and elsewhere in his 
‘* Researches,’ how he experimented in this very 
direction, upon electrolytes as well as dielectrics, 
at different times and in many ways, but always 
without successf. As far as I remember, I have 
not read or heard of an attempt in this field by any 
other naturalist. I proceed to offer a few notes of 
some recent experiments of my own. The in- 
vestigation is not so complete as I should wish it 
to be; but it has been carried forward as far as my 
limited time and means would allow. At present 
I confine myself to solid dielectrics, reserving the 
case of liquids for a second paper. The principal 
results given in this first paper are stated apart, 
in articles II, 17; 23. 

1. Dielectric of Plate Glass.—A piece of good 
plate glass, 3 inch thick, is formed roughly, before 
it leaves the shop, into a rectangular block 6 inches 
long and 2 wide. In this and subsequent opera- 
tions, the original polish of the plate is carefully 
preserved. ‘Two holes, about ;5 inch wide, are 
drilled into the block from its opposite ends; they 
lie exactly as in continuation of each other, in a 
line parallel to the longest edges of the block, and 
midway between opposite faces; and they termi- 
nate in well-rounded bottoms at the centre of the 
block, with a short extent (a quarter inch or less) 
of clear glass between them. Two fine. pillars of 
glass rise from a stand on the table, distant an 
inch or two from each other. The block is placed 
across the pillars (at about a foot from the table), 
its plate-faces vertical, and the line of borings 
horizontal ; and in this position it is tied securely 
to the pillars by coils of silk thread. Two thick 
wires of copper, sheathed in guttapercha, have 
their bare extremities inserted in the borings, down 
to the ends. As a provision against the strongest 
electric action applied in any case, these wires are 
coated very deeply with lac or sealing-wax at their 
junction with the glass, and an inch or more out- 
wards. The whole surface of pillars and block is 


* Faraday’s ‘‘ Experimental Researches,” 2216, p. 951, or 
Maxwell’s ‘* Treatise on Electricity,” vol. ii. p. 399. 


well varnished with lac—except a small space 
which is left clean upon each of the plate-faces, to 
allow distinct vision through the centre of the 
block. 

When the dielectric has been thus prepared, its 
transparency is all that can be desired. Objects 
bright or faint are seen horizontally through the 
central parts of the plates (between and around 
the ends of the borings) quite as well as through a 
fine window. 


2. The electricity is obtained from a Ruhmkorfi’s 
induction-apparatus, which gives a spark of 20 to 
25 centimetres. The dielectric just described 
stands upon the table close to the inductorium. 
The outer ends of the wires from the dielectric are 
screwed into the knobs of the secondary coil. 
From the same knob two wires are led to the 
other side of the instrument, and are connected 
with two insulated metallic balls, which act as 
spark-terminals. The distance of these balls, or 
the actual spark-length in air, is under the ob- 
server's control at every instant. 


The ends of the secondary coil are separated 
thus at one place by so many inches of air, and 
at another place by a quarter inch of glass. When 
the primary circuit is closed in the usual way, 
through the oscillating rheotome of the instru- 
ment, the air between the spark-terminals is 
broken by a sensibly incessant discharge, while 
the glass between the induction-terminals is tra- 
versed by a-strong electric force. By simple in- 
crease or diminution of the distance between the 
spark-terminals, the intensity of electric strain 
thus produced at the centre of the glass block may 
be raised or lowered at once, and in any degree, as 
the observer pleases. I may mention that on 
several occasions, when the instrument was work- 
ing at full power and the spark-terminals were 
drawn 73 or 8 inches apart, strong discharges burst 
across between the two induction-wires, at the rate 
of about one per second, without cessation of the 
principal discharge. The insulation was so good 
that the dielectric was not in any way damaged. 
The discharges took place through the air in dense 
white sparks, from end to end of the block, a dis- 
tance of 7 or 8 inches. In these circumstances, 
the part of the glass block between the induction- 
terminals must have been subjected to a strain 
little short of the utmost it could bear. Electric 
forces of such intensity were hardly ever applied 
in the experiments, were not indeed required. 


3. The polariscope consists of two Nicol’s prisms. 
A flat paraffin flame, presented edgeways, iS used 
as a source of light. Next to the lamp, and close 
to it, comes the first Nicol; then at a distance of 2 
feet or more comes the dielectric of plate glass; 
then at a like distance comes the second Nicol. 
The pieces are so arranged that the observer, look- 
ing horizontally through the polariscope, and 
keeping the first Nicol at the centre of the field of 
vision, sees the flame through the centre of 
the dielectric, midway between the induction-ter- 
minals. The light crosses the dielectric at right 
angles to the plate-faces, and therefore at right 
angles to the lines of force. 

4. Neutralizing Plate-—Every very. thick plate of 
glass which I have yet worked with exerts at most 
of its points a slight depolarizing action upon 
transmitted light. When such a plate is inserted 
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between the two Nicols without compensation, 


anything like perfect extinction is generally un- 


attainable, and the sensibility of the polariscope is 
lost. 

The principal section of the first Nicol being in 
any desired position, and that of the second Nicol 
perpendicular to it, the dielectric (still unexcited, 
though connected with the coil) is inserted pro- 
perly between the Nicols, and ‘the light reappears 
well in the polariscope. 

The neutralizing plate, a piece of glass about 
6 inches square, taken from the same original plate 
as the dielectric, is then placed upon a stand 
immediately in front of the second Nicol, and is 
moved by trial into such a position that the restored 
light is again extinguished perfectly by a very small 
rotation of the analyzer. The apparatus is now 
ready for work. 

5. The highest powers applied in the experiments 
are sufficiently indicated thus:—Battery in the 
primary circuit, a series of six Grove’s or Bunsen’s 
elements ; corresponding spark-length, 9 or 10 
inches; actual spark-length, or thickness of air 
between the spark- terminals, 6 inches, rarely 7; 
pence of glass between the induction-terminals 

s-inch. But powers a good deal lower give effects 
distinct enough. 

6. First experiment.—The pieces are arranged in 
the order and manner just described (2, 3, 4). The 
spark-terminals are fixed at a distance of 5 or 6 
inches ;. the polarizing Nicol is laid with its prin- 
cipal section at 45° to the horizon; and the 
analyzer 1s turned, with the help of the neutralizing 
plate, into the position of perfect extinction. No 
piece of the apparatus is now touched, except the 
commutator, till the end of the experiment. 

Looking through the polariscope, the observer 
closes the primary circuit. In about 2 sconds the 
light begins to reappear through the dielectric, at 
its old place between the induction-terminals, very 
faintly at first; but it brightens continuously for 
10, 20, even 30 seconds, till it is almost brilliant. 
When the primary circuit is now broken by the 
commutator, the light fades away continuously, at 
first rapidly, then more slowly, to perfect extinction. 
The time that elapses (in the latter part of the 
experiment) between the opening of the primary 
circuit and perfect extinction in the polariscope 
depends very noticeably upon the intensity and 
duration of the electrification, increasing as these 
increase. 

7. The light thus restored by electric action 
cannot be extinguished again, at any stage of the 
experiment, by any rotation of the analyzer either 
way. 

8. Second experiment.—The polarizing Nicol is 
laid with its principal section either horizontal or 
vertical; the analyzer is turned into the corre- 
sponding position of perfect extinction; all the 
other arrangements and the procedure are as in 
the first experiment. ‘here is now no regular 
effect obtained in the polariscope. In many cases, 
indeed, even when the strongest electric action (5) 
has been kept up for 20 or 30 seconds, any recovery 
of the light is very doubtful, rather a guess than a 
perception. 

Small effects do sometimes present themselves ; 
but they are trifling and irregular in comparison 
with those obtained in the first experiment. They 
are probably due to known causes, such as imper- 


fection of adjustments, irregularities of molecular 
structure in the dielectric, possibly also slight — 
changes of temperature. If a small and irregular 
allowance be made for one or more such disturbing 
influences, there is now no effect in the polariscope. 

Q. Third experiment.—Distance of the spark-ter- 
minals small (say, 2 inches), the arrangements — 
otherwise as in the first experiment. The “electric 
action is kept up for a minute or more, till the 
intensity of the restored light is certainly constant. 
The spark-terminals are then separated all at once 
to a distance of 6 inches, and in a second or.two 
there is an evident increase of effect in the polaris- 
cope. Simple arrangements will be described soon, 
which exhibit this increase of effect as a reappear- 
ance from extinction. 

10. Fourth experiment.—The same as the first, 
except that the primary current, instead of being 
constantly in one direction, is regularly reversed 
by the commutator at successive equal intervals of 
time (say, every second). The optical effect is as 
good as in the first experiment, if not better. 

11. Swmmary.—When plate glass is intensely 
dielectrified, and traversed by polarized light ina 
direction perpendicular to the lines of force, it 
exerts a partially depolarizing action upon the 
light, giving an effect which is much more than 
merely sensible in a common polariscope. ‘There 
is a good regular effect when the plane of polariza- 
tion is at 45° to the lines of force, no regular effect 
when the plane of polarization is parallel or per- 
pendicular to the lines of force. Electric force 
and optical effect increase together. The optical 
effect of a constant electric action takes a certain 
time (apparently about 30 seconds in my observa- 
tions) to reach its full intensity, which it does by 
continuous increase from zero; and it falls again 
slowly to zero after the electric force has vanished. 
There is as good an effect with a rapid succession 
of contrary (Ruhmkorffian) electrizations as with 
a continued (Ruhmkorffian) electrization in one 
direction. 

12. Optical Compensator.—Not having a regular 
instrument of this kind, I supply its place by a 
simple slip of glass held in the hands and sub- 
jected to varying stress. The action of strained 
glass upon transmitted light has been exactly 
determined by experiment. Compressed glass acts 
as a negative uniaxal crystal with its axis parallel 
to the line of compression; stretched glass acts as 
a positive uniaxal with its axis along the line of 
tension. 

Illustrative optical experiment.—All the pieces 
placed as in the first experiment (2, 3, 4), the 
plane of polarization at 45° to the horizon, the ex- 
tinction in. the polariscope perfect, and _ the 
dielectric always unexcited. Two additional pieces 
are introduced into the course of the beam—say, 
between the dieléctric and the neutralizing plate. 
The first is a small square of thin plate glass, held 
edgeways in a vice with its surfaces perpendicular 
to the beam, and feebly compressed in the direction 
of its length, which is horizontal. When this 
piece is inserted, the light is well restored from 
extinction. ‘The second piece is the compensator 
—a rectangular slip of plate glass, shaped like a 
common microscopic slide, but generally larger. 
It is held by the two hands in front of the 
neutralizing plate, with its surfaces perpendicular 
to the beam, and its long edges horizontal ; it is 
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gently bent by the hands, the axes of the couples 
applied being perpendicular to the plate-faces, so 
that (say) the upper parts of the slip are extended 
horizontally, and the lower parts compressed; and 
it is lowered or raised so that the light, after 
traversing the first piece, is transmitted to the 
analyzer through the upper or lower parts of the 
second piece. Through the extended parts the 
light is weakened, and, with a right degree of ten- 
sion, extinguished perfectly, and with a greater 
tension restored again; through the compressed 
parts it is always strengthened. 

Generally, when the directions of stress in the 
two pieces are parallel, compression and tension 
counteract each other; two compressions or two 
tensions reinforce each other. When the lines of 
stress are at right angles, two compressions or 
two tensions counteract each other; compression 
and tension strengthen each other. 

The action of a strained piece in the polariscope 
is most distinct when the direction of the stress 
lies, as it does here, midway between the principal 
sections of the two crossed Nicols.. There is no 
action when the direction of stress lies in either of 
these planes. 

There are several variations of the illustrative 
experiment that ought to be noticed here for their 
bearing on what follows. The first piece may be 
stationed on the other side of the dielectric; it 
may even be removed altogether, and the com- 
pression or tension applied to the dielectric plate 
itself in a horizontal direction perpendicular to the 
beam; the results are then the same as formerly. 
It appears thus, without reference to theory, that 
horizontal compression of the first piece has 
always to be compensated in the same way (that 
is, by horizontal tension of the second piece), 
whether the first action is applied before the 
dielectric, or behind it, or in it. 

The illustrative experiment takes its simplest 
form when dielectric or neutralizing plate are both 
removed. It appears thus that horizontal com- 
pression of a first piece has to be compensated in 
the same way (that is, by horizontal tension of a 
second piece), whether the other two mutually 
balanced pieces, the unexcited dielectric and the 
neutralizing plate, are present or absent. Accord- 
ingly, and without reference to theory, in proceed- 
ing to characterize the birefringent action of the 
excited dielectric by means of the compensating 
slip, I assume that the mutually balanced actions 
of unexcited dielectric and neutralizing plate are 
without effect, and therefore to be left out of 
account. 

13. The compensating slips used in the follow- 
ing experiments were of different sizes. But there 
was one which I came at last to employ almost 
exclusively, as I found it well adapted to the whole 
range of effects examined. It was a rectangular 
pitce of very good plate, ;°; inch thick, 2 inches 
wide, and ro long. It had nosensible action in the 
polariscope while unstrained. 

(To be Continued.) 


MAGNETISM OF STEEL. 
As INFLUENCED BY ITS CARBON AND ITS HARDNESS. 


— 


For the measurement of the magnetism which 
different varieties of steel are capable of receiving, 
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according to the carbon they contain and 
their ‘degree of hardness, M. Tréve (Comptes 
feendus, abstracted by Stummer’s Ingenieur) had 
fifteen steel rods prepared, which he grouped into - 
five rows of three each. Each group had a vary- 
ing proportion of carbon, viz., A o’950 per cent. ; 
B 0°550; C0500; D 0°450, and E o°250 per cent. 
The rods in each group received.a different harden- 
ing: No. zr was heated up to 767 deg._C., and 
hardened in water of 10 deg.; No. 2 was heated 
to 800 deg., and hardened in water of 100 deg.; 
No. 3 was heated up to 776 deg., and hardened in 
oil of 10 deg. The rods were magnetised to satu- 
ration, and their magnetism measured. The re- 
sults of these measurements are given in a table, 
from which we make the following deductions. 

Rod A, with hardening No. 1, gave the highest 
magnetism, viz., forty-seven ; with hardening No. 
2, the magnetism measured forty-four ; with No. 3, 
it measured forty-three. A comparison of rods A 
and E, both at hardness No. 1, show the great in- 
fluence of the carbon, since, while the magnetism 
of A was forty-seven, that of E was only thirteen. 
The influence of the hardening is small when the 
proportion of carbon is large, but becomes more 
manifest as the proportion of carbon decreases. 
The measurements show with precision the in- 
fluence of the proportion of the contained carbon; 
the magnetism rising with it, as shown by the 
following table :— 


A, 47 B, 45°C, 425 Die) Sees 
A, 44 B, 30 C, 30 D, 2a 
Az 43 B,°37.C; 37° Da =sapeeeeeee 


M. Tréve has constructed curves according to these 
values, showing these results more plainly. A 
comparison of these curves with the curves of 
elasticity of these steels shows that as the carbon 
gives steel its elasticity, it bestows upon it also its 
magnetic capacity. 


Go Correspondents, 


LEARNER.—We do not answer enquiries from cor- 
respondents who do not affix their names and 
addresses. 


STUDENT.—Ferguson’s Electricity is one of the 
best books for the beginner. He should care- 
fully make every experiment himself. We 
shall probably review Professor Guthrie’s new 
book in our next number. 


A.B.C.—Yes ; just so. 


*,* Duly authenticated contributions, theoretical and practical, 
on every subject identified with the interests to which “‘ TH 
TELEGRAPHIC JOURNAL”’ is the organ, will always com- 
mand attention. Anonymous correspondence will be wholly 
disregarded. Literary communications and books for re- 
view should be addressed to the Epiror; business com- 
munications tothe PUBLISHERS, to, Paternoster Row, E.C. 


FLASHES, like Auroras, are said to have been 
seen over the dark atmosphere of Venus. 


CARBONATE OF AMMONI«& reduces the resist- 
ance of water considerably, but Ammonia itself 


does nat, 
a 
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THE APPLICATION OF THE ELECTRIC 
CURRENT TO THE EXTINCTION OF FIRE. 
By A. TOLHAUSEN. 


Iris a thing not generally known, that amongst 
the various modern applications to which the elec- 
tric current has been applied, it has also found a 
suitable adaptation in the extinction of fires. 

The agency by which this is accomplished is 
steam, and although the discussion of the latter 
with respect to its valuable properties in the ex- 
tinction of fire, is not the object of this paper, 
still the following cursory remarks on its merits 
will not be out of place. 

The action of steam in the quenching of flame 
is twofold; in the first place it prevents the access 
of air to the burning combustibles, and in the 
second place it acts as a reducer of tempera- 
ture. Taking this assertion (the substantiation of 
which would carry us beyond our present limits) 
for granted, the idea to envelope, as it were, burn- 
ing bodies with volumes of steam to ensure their 
extinction is not new, but as far as the writer of 
these lines is aware, the introduction of the electric 
current as an adjunct to steam for this purpose, 
is novel. . 

The superiority of steam over water once con- 
ceded, the next thought which must have presented 
itself to its supporters, was its most suitable appli- 
cation. In most manufacturing concerns steam 1s 
abundant, and services of steam pipes may be 
often found laid through the factories for warming 
purposes ; consequently, in such cases, the interior 
of any such building might be easily filled with 
steam should a fire break out in any of its rooms, 
by merely allowing the steam to rush out of these 
warming pipes. It was further sought to render 
the escape of steam in fire-ontbreaks, auto- 
matic, or self-acting, so as to make it entirely in- 
dependent of any attention. This thought led to 
the application of the electric current in the auto- 
matic extinction of fires. The aim of this invention 
is to secure the steam being turned on by means of 
electricity when a given degree of heat has been at- 
tained. Forthis purpose, thermometers which are 
connected by means of wires witha galvanic battery, 
and an electro-magnet attached to the apparatus, 
are placed on the ceiling or other parts of the 
building to be protected against fire. In order to 
set the apparatus in motion, there must be an 
electric circuit completed, which is done in the 
following manner :—When a fire breaks out, the 
heat causes the mercury in the forementioned 
thermometer to rise and to come in contact with 
the wires leading to the battery and the electro- 
magnet—-in other words, when the mercury rises 


-to the point which has been fixed upon, the circuit 


is completed, the apparatus operates, and steam 
escapes into thé room. When the electric circuit 
is completed, the electro-magnet attracts its arma- 
ture, forming one arm of a lever, the other end of 
which holds in a notch the pin of a weighted single 
lever, standing almost perpendicular, and being 


only so much inclined as to have sufficient tendency 
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to swivel on its centre, to fall upon a third lever 
depressing one of its arms and raising the other, 
thereby releasing a pin on the rim of the valve 
wheel. This being now liberated, it revolves in 
the direction in which it is drawn by a weight, 
suspended on a chain and wound upon its rin, 
thus opening the valve and admitting steam into 
the apartment through a pipe which is branched 
off the main steam pipe. 

It is perhaps unnecessary to remark here, that 
although the ‘number of thermometers may be 
augmented to any extent whatever, still a single 
battery will suffice for all; care,must, however, be 
taken that the wires be kept apart from each other 
so that the electric current may at all times become 
established. The thermometers may be conveni- 
ently placed at a distance of from twelve to fifteen 
feet apart, but should a prominent place offer itself 
favorable to the breaking out of fire, it will be well 
to place an additional thermometer in such a situa- 
tion. 

Without entering into the constructive details of 
the apparatus and service pipes, the following des- 
cription of two trials with this automatic fire-ex- 
tinguisher will show the efficacy and surety of the 
apparatus. ‘The first of these was conducted ina 
large room, 72 feet long by 27 teet wide. Two cart- 
loads of wood were deposited in this room, and 
after besmearing the wood with oil, it was further 
tarred all over. After fire had been set to this 
wooden pile, the doors of the room were closed, 
and the persons present retired to watch the effect 
from the outside of the room’s windows. Of course 
the room had been fitted up for the reception of 
the automatic fire extinguisher, and the thermo- 
meters had been so arranged, that metallic contact 
should take place at 140° F. Less than two minutes 


-elapsed between the time of ignition and the 


time required to raise the room’s temperature to 
140° F., when the steam valve opened automati- 
cally, and after three minutes and a-half longer, 
all flame had been extinguished. 

The second trial which we propose to recapitulate 
took place at Halifax towards the end of last year, 
and in the lower Apsley Mill. The latter, a very 
old and greasy mill, offered uncommonly good 
facilities for rapid destruction by fire. It is three 
stories. high. A large quantity of firewood and 
shavings were lightly stacked together in the base- 
ment storey, which is 75 ft. long, 22 ft. broad, and 
14 ft. high. A committee of several gentlemen, to 
whom the mode in which the trial should be con- 
ducted was left, ignited the fuel in several places 
at the same time. The door of the mill was then 
closed, and the fire spread and grew rapidly; the 
flames licked the -ceiling above, and appeared 
seriously to menace the safety of the building. The 
degree of heat was fixed at 100 degrees, which was 
very speedily reached. The steam was then heard 
rushing into the room with great force, and after a 
little while it first arrested and then rapidly over- 
came the flames. At this time there were 40 lbs. 
pressure of steam in the boilers. In a quarter of 
an hour from the lighting of the fire the door of 
the mill was opened, but it was found that the fire 
was still smouldering. Hence- the doors were 
closed for 20 minutes longer, by which time the 
smouldering had been effectually overcome. An 
inspection of the room showed that scarcely any 
damage had been done, the ceiling and even the 


286 


THE TELEGRAPHIC JOURNAL. 


[December, 15, 1875. 


boards on which the fire had been built disclosing 
very few and slight traces of fire. A second novel 
feature in the present trial was that, as soon as 
steam entered the room, an alarm bell outside the 
mill began to ring. This alarm bell can be easily 
placed in a bed room at any distance from the mill, 
and is so constructed that it will indicate the very 
room in which a fire breaks out. A buzzer may be 
also sounded by the machine, but as these appen- 
dages are only of secondary. importance in our 
present object, we will conclude this article by 
stating some of the advantages which the applica- 
tion of the electric current in the extinction of fires 
may be said to enjoy in combination with the afore- 
mentioned apparatus. It is always ready for action, 
it will operate the moment it is actuated by the 
fire itself; it combats, therefore, in its infancy; 
it will act equally upon all combustibles; it does 
not depend on human _ skill or vigilance; it 
does not endanger life, no operators being required ; 
it does not facilitate the access'of air; it is inde- 
pendent ofextraneous influences, such as the supply 
and pressure of water; itis less liable to get out 
of order than most other appliances ; it will, at the 
worst, confine the fire to the room in which it 
breaks out, and it will, therefore, restrict the loss 
and inconvenience from fire and water to a 
minimum. 


TRANSMITTING MUSICAL TONES BY 


ELECTRICITY.* 
By ELISHA GRAY, of Chicago. 


Tuis is a method of producing musical tones of 
any desired pitch at any point in an electrical cir- 


ticularly to describe the same, and for that pur- 
pose shall refer to the several figures, the same 
letters of reference indicating corresponding parts 
in all the figures. 

Fig. 1 of the drawings represents one form or 
plan of an electrical apparatus in which these im- 
provements are embraced; fig. 2 is a front eleva- 
tion of the same, and fig. 3 is a diagram showing 
an arrangement of parts and circuits which may 
be employed in connection with these improve- 
ments. : 

A represents the base or frame of the apparatus; 
B is an induction coil of the usual form provided 
with the usual primary and secondary helices; C 
is an ordinary vibrating electrotome, which, when 
in action, produces a musical tone, by the vibra- 
tion of its armature and circuit breaking spring a 
of a pitch determined by its rate of vibration, 
which rate is dependent upon the length, stiffness, 
and adjustment of the spring attached to the ar- 
mature of the electrotome; C!is another electro- 
tome similar to the first, with the exception that 
its spring a! is so adjusted that it produces when 
in action a musical tone of a different pitch from 
that produced by the electrotome C, owing to the 
different rate of vibration ofits circuit breaking spring 
a’, Other electrotomes may be provided having 
their vibrating springs so constructed and adjusted 
that when in action the series will produce tones 
extending through one or more octaves. These 
electrotomes are situated in the primary circuit of 
the induction coil B, and when the said primary 
circuit is broken by the vibration of the circuit 
breaking springs, secondary currents are induced 
in the secondary circuit of the said coil. 

D, D', are telegraphic keys of the usual form 


Picea: 


cuit, and consists in transmitting a series of im- 
pulses of induced electricity of high tension, cor- 
responding in number to the number of audible 
vibrations constituting the said musical tone, 
through living tissue in contact with any resonant 
substance, or through a coil surrounding a bar of 
iron or the core of an electro-magnet, the succession 
of currents being produced by an induction coil or 
other apparatus for inducing a secondary current, 
and being caused by the action of any suitable 
circuit interrupter situated in a primary circuit. 
And in order that the said invention may be 
fully understood, I shall now proceed more par- 


* Taken from the Specification. 


placed in the primary circuit above referred to, | 
which circuit is divided so that it passes through 
both keys and both electrotomes. The keys are 
used for making connection with the battery. 

Figs. 3 and 4 shows the arrangement of the cir- 
cuits ; G being the secondary circuit extending from 
the induction coil B to the receiving station; F, the 
battery; and H, the primary circuit from the 
battery through the keys; D, D', magnets of the 
electrotomes C, C!, and the primary circuit of the 
induction coil B. E represents a suitable resonant 
substance at the receiving station, and consists of 
a hollow cylinder of metal. 

The method of operation of the apparatus is as. 
follows :—On depressing either of the keys D, D', 
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the primary circuit from the battery F will be 


closed through one of the electrotomes, and the 


spring or circuit interrupter of the latter will im- 
mediately commence to vibrate, producing a 
musical tone of a certain pitch dependent as before 
stated on the size and adjustment of the spring, 
and interrupting the primary circuit of the induc- 
tion coil B. These interruptions will induce 
secondary currents in the secondary circuit of the 


the body of a violin by metallic strings, or a sheet 
of foil paper stretched over a metallic ring, or any 
other suitable resonant substance, the impulses of 
electricity transmitted through the living tissue of 
the operator will, from some cause not yet fully un- 
derstood, produce a corresponding number of 
vibrations in said resonant substance, and a 
musical tone will be given forth of a quality de- 
pendent upon the character of the resonant sub- 


Fic. 2. 


said coil, which will correspond in number with 
the vibrations of the circuit interrupted, and the 
number of musical audible vibrations constituting 
the tone produced. Thus, for example, if the cir- 
cuit interrupting spring vibrates one hundred and 
twenty-eight times per second, the tone produced 
is that known as the ‘“‘ fundamental C,” and at the 
same time one hundred and twenty-eight terminal 


stance, but of the same pitch as that produced by 
the vibration of the circuit interrupter at the 
transmitting end. 

Instead of interrupting the primary circuit by 
vibrating automatic electrotomes, and thereby in- 
ducing the secondary current of high tension 
which is transmitted to the resonant receiver, the 
necessary interruptions for this purpose may be 


FiG. 3. 


induced currents will be generated in the secondary 
circuit. 

If now a person places himself in the said 
secondary circuit and brings his hand or any other 
part of his body in contact with any resonant sub- 
stance which is a conductor of electricity, so that 
the circuit is completed through it, the said “:eso- 
nant substance being either the metallic cylinder 
shown at E, or a plate of metal stretched above 


effected by any mechanical device which will pro- 
duce a sufficient number of interruptions per 
second to cause a musical tone. 

The secondary coil may be dispensed with and 
the secondary currents induced in the primary 
coil, when the primary circuit is interrupted, may 
be transmitted to the receiver for the purpose of 
producing the audible vibrations. 

Another form of the apparatus is constructed as 
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follows :—The transmission of sound is effected as 
in the apparatus above described by the conversion 
of electrical impulses of high tension through a 
secondary circuit into audible vibrations, but the 
apparatus is based upon the principle that an elec- 
trical current traversing a coil surrounding a bar 
of iron or the coil of an electro-magnet, causes a 
slight elongation of the said bar or core, which 
elongations, if they succeed each other with suff- 
cient rapidity, will result in a vibration of the bar, 
and the production of a musical tone. This ap- 
paratus is shown at fig 4, the transmitting appa- 
ratus being the same as in the apparatus before 
described, but the receiving apparatus as shown at 
E, consists of an electro-magnet placed in the 


The amount of current which is necessary to 
produce the effect is almost unappreciable. Less 
than one-hundredth part of the battery power now 
required enables audible signals to be transmitted 
over long lines. The apparatus can therefore be 
employed with advantage on submarine lines, and 
the rate of transmission over them can be thereby 
much increased. 

As a telegraph apparatus it issimple, economical, 
and rapid in its operation. . 

The apparatus may also beemployed to transmit 
tunes from one place to another; the vibrating 
pieces being properly pitched and sufficient in 
number, even the different parts of a musical com- 
position each simultaneously played in different 
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secondary circuit; S represents a hollow cylinder 
of metal which is placed upon the poles of the 
electro-magnet and intensifies the sound. 

The uses to which the apparatus may be applied 
are various. In telegraphing for example, instead 
of transmitting messages by means of the Morse 
alphabet now in general use, tones of different pitch 
corresponding to the letters may be employed, 
which tones can be produced more rapidly than 
printed or impressed dashes can be made, and their 
duration would be shorter than the intermissions 
now required for producing dashes and dotsin suc- 
cession. 

A very slight interval would be necessary between 
the tones to indicate the separation, and as dashes 
would be indicated by one tone, and dots by another, 
all signals would have the same length. Instead 
of using one tone for dashes and another for dots, 
signals could be devised consisting of tones of 
various combinations. These signals can soon be 
readily learned and read by any operator capable 
of distinguishing tones of different pitch, who by 
placing his ear in contact with the resonant sub- 
stance, would cause the tones to be produced, and 
still have both hands free to receive the message. 
By means of a type writer an operator could record 
about eighty words a minute. 


places may be transmitted to the same place, so 
that the whole will be there audible. In the latter 
case a separate circuit and transmitting and re- 
ceiving apparatus will be required for each part of 
the musical composition, and it will be necessary 


to beat time by telegraph for each set of per- 
formances. 


THE WORD TARIFF. 


Tue Eastern Telegraph Company have given notice 
that the word tariff and the new rules and regula- 
tions based on the recent International Telegraph 
Convention held at St. Petersburg, will come into 
operation on January rst, 1876. The price of a 
message to Egypt becomes ts. 7d., to India 4s. 6d. 

and to China 8s. 4d. per word, the sender having to 
pay for every word in the message. The Company 
will register free of charge the names and addresses 
of firms receiving messages, so that the number of 
words in the addresses shall be reduced to a mini-_ 
mum. In fact, two words, ‘“ Hercules, London,” 
are all that isrequired. Nor need the name of the 
sender of a message be transmitted, for the last 
word of the message can be made to represent the 


sender. Thus the bugbear of long addresses is 
entirely swept away. 
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The maximum length of a word in European 
messages is fixed at 15 letters, and for extra- 
European messages at 10 letters. Each group of 
five figures will be counted as a word, the excess 
over five being an additional word. Every separate 
character, whether a figure or a letter, or even an 
underline will be counted as a word. Signs of 
punctuation, hyphens, apostrophes, inverted com- 
mas, will not be regarded or signalled. A few 
abbreviations will, however, be accepted as one 
word. These are— 

R.P. (Response payée)—answer prepaid. 

T.C. (Telegramme collationné)—repeated mes- 
sage. 

C.R. (Accusé de reception)—acknowledgment of 
receipt. 

P.P. (Poste payée)—postage prepaid. 

X.P. (Exprés payée)—express prepaid. 

Accuracy in transmission can be ensured by the 
sender having his message repeated back, and he 
can have this done on payment of half the usual 
rate additional. The repetition of all messages 
written in secret figures or letters is made com- 
pulsory, while figures will only be accepted in code 
messages, or messages not in plain language, on 
the senders declaring that they have no secret 
meaning. Messages composed of secret letters 
will not be taken at all except from the Govern- 
ment. 

The sender of a message can learn whether it 
has been duly and properly delivered, and at what 
hour and date, by paying for a message of 10 words, 
and inserting immediately after the address the 
words, *“‘ acknowledgment paid,” or its abbrevia- 
tion, “€3Ry” 

Replies can be prepaid, but they will be re- 
stricted to three times the number of words con- 
tained in the original message. On the Continent 
messages can be sent so as to follow a receiver, if 
he has left the first address, on his paying for the 
second message on its delivery. For instance, a 
message may be addressed ‘“‘ John Smith, Ber- 
nerhof Berne, or Sweitzerhof, Zurich, a faire 
Suivre.” 

Many other minor rules, respecting modes of 
payment, reimbursement and multiple messages, 
will come inte force, but we have indicated gene- 
rally the principal changes, which must have a 
very serious effect upon that business which is 
called ‘* packing.” 


BLOCK SIGNALLING. 


(Continued from page 248.) 


Wir all the foregoing forms of signal instruments 
electro-mechanical bells were employed, that is, 
bells rung by mechanism, the mechanism being 
put in motion or released by the electric current. 
These bells were used principally as alarums to 
call attention, and were scarcely fitted for any 
other purpose. To be in good order they must be 
kept wound up and well adjusted. The former 
operation had to be performed by the signalman, 
and was not unfrequently forgotten. The latter 
required the attention of the Inspector or Lineman 


_ with every marked alteration of the power of the 


current whether caused by leakage on the line wire 
or by reduced battery power. 
The first bell really adapted to railway signalling 


“«* afterwards. 


purposes, or for any signalling purposes, where a 
code of signals was required to express different 
meanings, was introduced by Mr. C. V. Walker, 
F.R.S., on the South Eastern Railway in 1852. It 
is worthy of remark that the same description of 
bell is still in use. Its construction is as simple 
as possible, being merely a pair of electro-magnetic 
coils wound with large (No. 16 and No. 18) 
copper wire insulated with cotton, and an armature 
placed in front of the poles of the electro-mag- 
net, carrying the hammer required to strike the 
bell. A great feature to be noticed in the forma- 
tion of this instrument is the size of the wire. 
Up to the date of its introduction no such gauge 
wire had been used for telegraphic apparatus. 
That its inventor thoroughly understood his subject 
is shown by the satisfactory result obtained. It is 
now generally understood that to obtain the 
maximum effect on any instrument its resistance 
should as nearly as possible equal the resistance of 
the line and battery. The battery, which Mr. 
Walker employed with his bells, and which was 
also a new invention at the time, was the graphite 
battery, a battery of large quantitative power and 
little internal resistance, hence the success attend- 
ing the use of the large wire for the coils of the 
bells. 

Successful, however, as was, no doubt, the intro- 
duction of this instrument—for it was speedily 
adopted and applied on the South Eastern line—it 
scarcely comes within the term ofa block signal in- 
strument. Thatit was for many years used as suchon 
the line mentioned, and used with great success, is a 
fact beyond dispute, and as such speaks volumes 
in praise of those in whose hands it was placed for 
the regulation of the traffic. The railway traffic 
of those days was not, however, the railway traffic 
of the present date, and it may be safely assumed 
that railway managers of to-day would hesitate 
before adopting for the protection and regulation 
of the increased and increasing traffic of the present 
period an instrument which gave no indication of 
the signal conveyed beyond that of the sound of 
the bell. If proof of this were wanting, it may be 
found in the fact that of late years Mr. Walker him- 
self has applied such an indication to his system. 
That the necessity for it it was felt by the signalmen 
themselves, was shown by Mr. R. S. Culley, now 
the Engineer-in-Chief of the British Postal Tele- 
graph system, during the discussion on a paper on 
‘‘ Railway Telegraphs” by Mr. W. H. Preece, read 
before the Institution of Civil Engineers in 1867. 

Having referred to his long experience in the 
management and maintenance of telegraphs and 
systems of train signalling, in Scotland, and on 
almost all the lines of railway in the West, the 
Midland Counties, and the North-West of England, 
he proceeds to remark :—‘* He had found the system 
‘* of permanent signals preferred to those in which 
‘* the same wires were used for both lines of rails, and 
‘‘ by which trains were simply reported as im or out 
‘of a tunnel. It was true that the want of a per- 
‘‘ manent visible signal was in some measure com- 
‘‘ npensated for by the entry of each signal in books 
‘‘ provided for that purpose; but, unless the entry 
‘‘ was made at the moment, there was danger that 
‘it might be neglected and the book be made up 
At Springwood, near Huddersfield, 
‘‘there were two tunnels, connected by a short, 
‘open cutting, in which cutting was a junction 


290 


THE TELEGRAPHIC JOURNAL 


[December r35, 1875 


‘‘ with another line—a most difficult point to work. 
‘There were three cabins with telegraphs. So 
‘‘ much were the men impressed with the necessity 
‘‘of having a permanent signal, that they invented 
‘“‘ one of their own, consisting of a piece of red rag, 
‘placed on the instrument when there was a train 
‘in the tunnel, and removed when it was reported 
tolcar. 

Fully alive to this, we find Mr. Tyer entering the 
field in the same year as that in which Mr. Walker 
produced his bell, with an arrangement which, 
although having its disadvantages, yet possessed 
many advantages over the. form of instruments 
then in use for railway block signalling. Hitherto 
train signalling instruments had been the adapta- 
tion of the speaking telegragh instrument or merely 
by bell. In the former the signals were sometimes 
transitory, sometimes permanent, but the instru- 
ment was available at any time for conversationa 


voted to the “ clear” signal. Care was requisite 
in manipulating these keys or plungers so that the 
wrong one might not be pressed, and thus a wrong 
signal sent—as blocked for clear. In Mr. Tyer’s 
later form of instrument this difficulty has been 
greatly, if not entirely obviated. Of the two pointers 
referred to above, the upper one was the block sig- 
nal, by which the up traffic was governed, the lower 
merely the indicator worked by the outgoing cur- 
rent , showing the signalman the last signal sent by 
him to the adjoining signal station for the control 
of down train. Although not strictly reliable as 
such, being worked by the outgoing current, yet, 
when all was right it formed a truthful repetition 
of the signal last sent to the distant box, and as such 
was of great value to the signalman. The upper 
or block indicator could only be altered by the sig- 
nalman at the distant box n the direction of which 
the train was proceeding; the signalman at any 
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purposes. The bell was free from this latter ob” 
jection, but its signals were also transitory, and 
dependable entirely upon the sense of hearing or 
sound. Mr. Tyer aimed to secure for his arrange- 
ment that which recommended itself in both of 
these systems—a permanent signal, and a_ per- 
manent record of that signal so long as it should 
be required, whether to indicate train on line or 
line clear; combined with a single stroke bell on 
which any number of clear and distinct beats might 
be given. 

Figure 6 represents the earlier arrangement em- 
ployed by Mr. Tyer. It consisted of an indicating 
or block instrument, a bell, and a gong. Up train 
signals were sounded on the bell, down trains on 
the gong. The face of the indicating instrument 
was divided into two portions, each of which was 
provided with a pointer or indicator having two 
movements—to the right and left. The upper por- 
tion was devoted to up trains, the lower to down 
trains. Below the indicators, two keys, termed 
plungers, were arranged so that pressing either of 
them inwards brought the battery in circuit with 
the wire, and so transmitted a signal to the corres- 
ponding signal station. On the key resuming its 
position of rest, the line was placed in circuit with 
its respective indicator. Whilst one key was em- 
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one station had thus no control over the block 
signal governing trains at his station and in this - 


lies the chief of the improvements effected b 
Mr. Tyer. e 


ON A SYSTEM OF TELEGRAPHY. 


A Course oF Lectures, DELIVERED AT THE 
SCHOOL OF MILiTary ENGINEERING, CHATHAM. 
By W. H. PREECE, Member Inst. CB wor 
Lecture III.—CommerciaL TELEGRAPHY— 
Parr ay 
(Continued from page 244.) 


HavinG in my last lecture sketched the growth and 
present state of the plant of the system of com- 
mercial telegraphy in England, and the character 
of the operators engaged in its working, I purpose 
now to examine the internal organization, estab- 
lished for the maintenance of the wires and ap- 
paratus, and for the transmission of messages. 
We must assume the system constructed and in 
full operation. We will also assume the whole 
system under the united control of one adminis- 
tration. There must necessarily be two branches :— 
the one engaged in securing the upkeep of the 


ployed for the “ block” signal, the other was de- \wires and the working order of the apparatus, the 
: & 
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fs 


into serious faults. 


other engaged in the manipulation of the instru- 
ments and the distribution and disposal of the 
messages. The first is called the Engineering, the 
second the Commercial branch. 

1. Engineering Branch.—The unit of this system 
is the lineman’s length. The unit varies with the 
character of the telegraph and ‘the number of 
offices within the sphere of action. On a heavy 
trunk road line like that proceeding from New 
Cross through Tunbridge to Beachy Head, one 
man is appointed to about 25 miles of line. Ona 
lighter line one man is appointed to from 30 to 4o 
miles of line. On a railway, one man can take 
from 80 to 120 miles of line. These lengths would 
be decreased with the number of instruments under 
his charge. The average length is about 25 miles 
of trunk road, 25 miles of branch lines, and 15 
offices, averaging 25 instruments. 

The lineman’s duty is to patrol his line periodi- 
cally to see that no defects exist, and to remedy 
any that appear. To maintain the poles firm and 
intact, the stays and struts in order, the insulators 
whole and sound and tightly screwed up, and the 
wires properly jointed, regulated, and clear of trees. 
He must visit each station under his charge peri- 
odically, to clean, oil, and examine his instruments, 
to clean and refresh his batteries and keep them 
in working order, to pay especial attention to the 
condition of the leading-in wires, and to maintain 
the earth connections sound. The regulations are 
that he visits each head-office once a month; each 
sub-office, if a needle station, once in every two 
months; if an A B C station, once in every three 
months. Every lineman has a depot in which he 
retains a small stock of tools, instruments and 
stores, which experience has shown necessary for 
maintenance purposes. 

Over every four or five linemen, according to the 
geographical character of the country and the 
direction of the lines, an Inspector is placed, who 
resides in some central spot, and whose territory is 
called a section. It is his function to see that the 
linemen carry out their duties, and for that pur- 
pose to periodically inspect their lengths on foot. 
Experience has shown that the inspection of tele- 
graphs in any other way than on foot is a myth, 
for the rapid view taken in a trap or in a coach 
allows defects to be passed which speedily ripen 
Faults will arise spite of all 
forethought and care on the best organised lines. 
Wet weather opens out wounds that are im- 
perceptible in dry times. The position of a pole 
may be disturbed by a hundred different adventi- 
tious circumstances, and the wires upon it thrown 
out of regulation and brought into contact. Light- 


_ning and storms of wind may bring down branches 


and trees upon the wires, and many accidents arise 
from falling boulders and rocks ; overladen wagons 
may bring the wires together at crossings unless 
they are maintained at proper heights and in 
proper regulation. Passers-by amuse themselves 
by lashing at the wires with their whips, and not 


. unfrequently find to their chagrin that a portion 


has been left behind upon the wires. Boys take 
an exceeding delight in flying their kites in prox- 
imity to the wires, and lose their tails as well as 
their kites. Engine drivers frequently throw away 
their waste, which the wind in its wantonness 
deposits upon the wires. Various moving acci- 
dents by flood and field tend to disturb the wires, 
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and it is only the watchful surveillance of the in- 
spector which prevents their rapid conversion into 
serious breaks down. 

Telegraphs can only be maintained in working 
order by incessant, constant, and personal inspec- 
tion, and the efficiency of a well-constructed tele- 
graph—its freedom from faults—is the measure of 
its supervision. 

There are three general kinds of faults ex- 
perienced on telegraphic circuits, which are sub- 
divided into three species. 

1 Disconnections, which are indicated by the 
total or partial cessation of the current. These 
are further divided into— 

(a) Total disconnection, such as that produced 
by a wire broken within its insulating covering, 
an open switch in an office, a fused wire in a coil, 
a wire off its terminals, &c. 

(b) Partial disconnection, such as that produced 
by an unsoldered joint, a dirty contact, improperly 
applied lacquer, a loose terminal, a bad earth, &c. 

(c) Intermittent disconnections, the results of a 
bad joint which moved by the wind, by passing 
objects, or by heat, makes and breaks contact at 
irregular periods. 

2. Earths, which are indicated by the increase 
of the current at one end and its decrease or cessa- 
tion at the other end. They are also subdivided 
into— 

(a) Dead earth, such as that produced by the 
broken end of a cable in the sea, or of a wire rest- 
ing on the damp ground, a wire resting on a stay 
or earth wire, a lightning protector with its two 
plates fused together, &c. 

(b) Partial earth, such as that produced by 
cracked or defective insulators, by wires resting 
upon walls, posts, trees, &c., bad guttapercha 
wire, &c. 

(c) Intermittent earth, such as that produced by 
the wire expanding under heat or moved by the 
wind, and touching some body in contact with 
earth. 

3. Contacts, which are indicated by the currents 
from one circuit passing into another circuit, and 
are subdivided into— 

(a) Metallic contact, such as that produced when 
wires are twisted together, hooked together at 
joints or joined together by other pieces of wire. 

(b) Partial contact, such as that produced by 
bodies of high resistance —wet kite strings or 
whipcords for instance—connecting the two wires 
together, bad earths, and wet weather on badly 
insulated and unearth-wired lines. 

(c) Intermittent contacts, such as those produced 
by the clashing together of imperfectly regulated 
wires in storms, in the hands of careless work- 
men, or by the flocks of birds which some- 
times rest upon the wires; and frequently by loose 
pieces-cf wire carelessly thrown upon the wires, 
and adhering to one of them whilst they are blown 
occasionally against the other. 

The whole system of engineering organization 
is directed first to the prevention of these faults 
and secondly to their rapid. removal should they 
unfortunately occur. It is, therefore, essential that 
the inspector have a thorough and constant know- 
ledge of the condition of the lines, wires, and in- 
struments under his charge. This he obtains not 
only by incessant personal inspection, but by daily 
and periodical electrical tests of the most search- 
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ing character. The inspector’s section is so ar- 
ranged that he can regularly and fully carry out 
these duties. 

Every two or three sections are grouped into a 
subdivision over which is placed a Superintendent, 
whose duties are as much of a clerical as of a 
spectative character. He sees that all the rules 
and regulations of the service are fully carried 
out, he is paymaster and adjutant, he keeps all 
stock accounts, pays all the men, carries out works 
orders, supervises the inspectors, maintains a 
general inspection over the whole of his subdivi- 
sion, and keeps a watchful eye over the condition 
of the circuits under his charge. 

It thus appears that the supervision of a super- 
intendent as well as that of an inspector is of two 
kinds—the one active, the other passive. The 
active supervision consists in close personal in- 
spection of all work done, and of the actual visible 


A B 


efficient. The great object is to obtain the earliest 
possible information of the condition of the circuits 


so as to be able to send off the line-man at once’ 


after faults, to remove them before the busy hours 
of the day commence. 

Supposing that the wire when tested gives in- 
dication of the existence of such a fault as to in- 
terrupt the communication.—What is done ?— 
The circuit ifit is an important one, is made good 
by crossing with some other less important wire. 
The value of the importance of a wire as a rule 
is the number of messages it carries, but it may 
also serve some distant station which has no 
alternative route. Thus if a fault be on No. 1 
wire between B and C, and the circuit between 
A and D be one of not much importance, then 
both wires at B and C are disconnected. The up 
portion of No. 1 wire between A and B is con- 
nected to that portion of No. 2 between B and C, 
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condition of the plant. The passive supervision 
consists in the careful examination of the elec- 
trical conditions of the circuits under his charge. 
The electrical tests applied to the wires are daily 
and periodical. 

The daily tests are of two kinds :— 

(a) Those applied to sub-office circuits. 

(b) Those applied to head office circuits. 

(a) These are simple. Every sub-office, when 
the recognized operator comes on duty, is called 
by his head office. He watches the character of 
the signals he receives, whether they are of the 
usual strength or weaker than usual, whether they 
are readable or unreadable. If they are readable 
he replies “signals good” or ‘signals weak” as 
the case may be. If they are unreadable, or if the 
station’s attention cannot be called, the head office 
knows that there is a fault on. If all circuits are 
good he reports to the inspector ‘all circuits 
right.” If one circuit is broken down he reports 
‘‘ broken down to A, all other circuits right.” The 
inspector in the latter event at once directs the 


lineman to go after the fault and to repair it as 


rapidly as possible. 

(b). Every head office circuit is examined every 
morning between 7.30 and 7.45 by a tangent gal- 
vanometer. It is an operation like that of looking 
at the tongue and examining the pulse of a patient. 
The circuits are divided into convenient sections 
and tested by a recognised and experienced testing 
clerk. A given electromotive force is applied to 
each wire which is disconnected at the distant end, 
and the current passing into the circuit is noted by 
recording the reading of the tangent galvanometer, 


A B 


and knowing the constants of this instrumént, bya 
simple calculation, the condition of each wire is 
<nown. 

At offices where there are many wires the tests 
have to be taken very rapidly, hence they are 
rough, but they are ample for the purpose and fully 
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which is again connected to the down portion o 
No. 1, thereby making No. 1 good throughout. 
Or there may be another outlet thus :—Suppose 
the circuit A B be broken down, a mere cross 
connection at C restores the communication be- 
tween A and B. 
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In any case when the existence of a fault is 
proved, its positlon is localized, and instructions 
are issued for its removal. 

Practically on overground wires, faults are simply 
localized by disconnecting or by putting the wire 
to earth at successive stations until it is localized 
between two stations. At certain stations the wires 
are led into testing boxes where the wires are 
attached to terminals which give facilities for 
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crossing, disconnection, and putting to earth. 
First, the wire A E is to earth somewhere between 
A and E, A is the testing station. A first directs 
B to disconnect for one minute; he does so, the 
wire proves good ; at the expiration of the minute he 
joins up again and C is directed to do the same; 
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he does so, and the wire again proves good. D then 
disconnects, and. the wire proves bad, hence the 
wire is faulty between C and D.” Secondly, the 
wire may be disconnected at the same place; the 


_ same operation proceeds, excepting that B C and 


D put the wire to earth in place of disconnecting it. 
(To be Continued.) 


ON TELEGRAPH CONSTRUCTION. 
By JOHN GAVEY. 
(Continued from page 247.) 
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PoLeE FITTINGS. 


Arms and Brackets.—In this country wooden arms 
have been more largély used than any other means 
of attachment between the insulators and the 
poles. They possess several undoubted advan- 
tages over other methods of fastening, being more 


solid and secure, and improving the insulation of 


the wires, by offering a very perceptible resistance 
to leakages from the insulators. These arms 
should be cut out of the best English spine oak, 
and the dimensions generally adopted in England, 
after many years experience, are 24 and 33 inches 
long, by 23 inches square. When shorter than 
this, the wires they carry are liable to interrup- 
tions through contact, and ifthe transverse strength 
is diminished, they are apt to be broken off, or the 
ends split, when a wire breaks. Further, it has 
been found that in automatic high speed working, 
induction from wire to wire interferes materially 
with the rate of speed that can be obtained. By 
diminishing the length of the arms, this effect is 
materially increased. Each arm should be bored 
with three holes, two vertical, at 3 inches from 
each end, # inch in diameter, to take the insulator 
bolts, and one in the centre, horizontal, 3 inch 
diameter, for the pole bolt. Arms of this size, 
when properly selected, will serve all ordinary 
purposes, possess sufficient strength as interme- 
diate supports, and will even hold wires when ter- 
minated on them transversely. They should be 
fitted with earth wires of No. 16 gauge, each wire 
taking two turns around the arm close to the pole. 
These wires should be only fitted after the arm is 
dry and has been painted, and no paint should ever 
be allowed to cover their surface. 

Galvanized iron bolts, usually half-an-inch in 
diameter, and of varying lengths, are employed 
for attaching the arms to the poles. Some use 
bolts of heavier metal, but the former afford ample 
strength for the strains to which they ate exposed. 
Each bolt should be provided with two washers, 
one 3 inches by 2 inches by } inch, the. other 2 
inches by 2 inches by 4 inch. 

Brackets of wrought, cast, and malleable cast 
iron, of various shapes and sizes have been used. 
That most commonly adopted in this country is 
made of malleable cast iron, and consists of a 
hollow shank, four inches long, at one extremity 
of which is a convenient receptacle for the insu- 
lator bolt, the other extremity being provided with 
a kind of foot, pierced with three holes, which 
admits of its being fastened to the pole by nails or 
screws. Three-inch galvanized clout nails are 
ordinarily employed, though coach screws of alike 
length are sometimes used. They afford a better 
hold, but one difficulty with them is to get the 
men to treat them fairly, They generally drive 


them in instead of screwing them, and in such 
cases a nail had better have been used. 

A modification, termed a bridge bracket, is 
adapted for driving into walls, bridges, and ma- 
sonry generally. 

Pole Roofs.—The primary object of a pole root 
is to prevent the moisture and wet from entering 
the interior of the pole at the top, where a trans- 
verse section of all the pores of the timber is ex- 
posed. Roofs of many kinds have been imagined 
and used, from a circular disc of flat iron ‘sur- 
mounted with a lightning protector, to elaborate 
turned or moulded tops where ornament is an 
object. Earthenware roofs have been very largely 
used, but all these have been almost wholly re- 
placed by a single sheet of galvanized iron bent at 
right angles in the centre, and nailed to the top of 
the pole, the latter being cut to fit it. This effec- 
tually throws off the wet, and likewise affords 
a convenient position for a wire which is supported 
by a special bracket termed, technically, a saddle. 
Poles placed in or near towns are generally fitted 
with something more pretentious, and the engineer 
herein indulges his own fancy in designing a 
suitable ornament. 

Stays generally are formed of wire stranded 
together, either by hand on the spot or by ma- 
chinery. They are usually attached to stay rods 
at the ground line. These consist of galvanized 
iron rods varying from five to eight feet long, and 
from half to three-quarters of an inch in diameter. 
The most approved form have a square head 
wrought at one extremity, and an arrangement for 
tightening the stay at the other. This consists of 
a loop or shackle which fits on the top of the rod, 
and is held in any desired position by an ordinary 
nut on the latter. In exceptional cases continuous 
iron rods are employed. This will be fully dealt 
with later. 

Stays are anchored in the ground by means ot 
stay blocks, which are usually lengths of timber 
two tothree feet long, and which may consist of 
any description of wood which is conveniently 
available. Where new timber is used, the most 
crooked, or that least adapted for use as poles, 
is selected and cut up, but it frequently happens 
that a large and useful supply of blocks can be 
obtained from old timber recovered during the 
renewals of other lines. If the poles have been 
dug out, the butts, especially when planted in 
clay or heavy soil, below the rotten portion form 
the best timber that could be used, being hard and 
well-seasoned. 

The soundest and hardest of the upper portions 
of the old poles can, however, be used with advan- 
tage, especially if they are immersed in creosote. 
This can be effected at slight expense. A ship’s 
water-tank is obtained, mounted on bricks so as to 
admit of a fire heing lighted under it; it is partially. 
filled with creosote, and the blocks immersed. 
The useless portions of the wood form the fuel, 
and at any depdét a large number of blocks can 
thus be prepared in a very short time, and at very 
little cost beyond that of the creosote. 

If very dry timber, such as that referred to 
above, were used without previous preparation, it 
would be liable to rot very quickly when buried. 

Elm and beech, when green, serve excellently 
as stay blocks. for when buried in that state they 
last for an indefinite period, Outer slabs or tem- 
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porary sleepers of this material can occasionally 
be obtained very cheaply at saw mills where this 
timber is cut up. 


MATERIALS FOR UNDERGROUND TELEGRAPHS, 

Copper, on account of its high conductivity, is 
the metal used for the conductor in all under- 
ground work. Various insulating media have been 
suggested and experimented with, but guttapercha 
and indiarubber alone have to any considerable 
extent been employed, and the former is that 
almost exclusively used in England. 

Under proper treatment, and in favourable 
circumstances, the durability of guttapercha is 
very great, but when exposed to light and air it 
deteriorates very rapidly through oxidation, losing 
its elasticity, assuming a resin-like form, cracking 
throughout, and its insulating powers becoming 
rapidly less and less. When, however, protected 
from the admission of light and immersed in water 
there is, if the material be of good manufacture, 
scarcely a known limit to its life, as under such 
circumstances it appears practically indestructible. 

In the manufacture of guttapercha, the crude 
material is first subjected to various processes by 
which the impurities mixed with it, in collection or 
transit, are eliminated. Itis then partially liquified 
or rather much softened by heat, and applied to 
the conductor by being forced through a die. To 
diminish the possibility of defects in the covering, 
it is generally laid on in separate coatings, the 
minimum being two of guttapercha and two of a 
material termed Chatterton’s compound, a compo- 
sition of guttapercha, resin, and Stockholm tar. 
This composition effects a perfect union between 
the various coatings of guttapercha, and between 
these and the conductor. 

Ordinary copper wire has a tensile strength of 
60,000 Ibs. per square inch, but that used for tele- 
graphic purposes, being selected more with a view 
to its electrical than its mechanical qualities, varies 
from 35,000 lbs. to 39,000 lbs. only. -Guttapercha 
has a tensile strength of about 3,500 Ibs. per square 
inch, but owing to its great extensibility, it does 
not add more than one-third its whole strength to 
the complete wire. It begins to elongate with a 
strain of about 6 cwt. per square inch. 

Jenkin gives (Cantor lectures) the following ap- 
proximate formule for the mechanical strength of 
‘ copper wire :— 

‘‘ A copper strand will bear 13 lbs. per pound 
weight per knot before breaking. It will stretch 1 
per cent. with 1 lb., and will not stretch at all with 
0°75 lbs. weight per pound per knot.” 

Extending this to the guttapercha, on the basis 
of the figures quoted above, it would appear that 
the latter adds a little over half a pound additional 
useful strength for each pound weight of gutta- 
percha, and that it will commence elongating with 
rather less than a quarter pound for each pound 
weight of material per nautical mile. These con- 
siderations are of value in dealing with under- 
ground work, which is frequently exposed to con- 
siderable strains, under the method of laying it 
which obtains in this ountry. 

Formerly, in England, a conductor of No. 16 
B. W. gauge, covered with guttapercha to a 
thickness indicated by Nos. 3 or 4 B. W. G., was 
in general use for underground telegraphs. For 
some past years, however, the improvement in 
the conductivity of copper used for telegraphic 


purposes, and the success with which the en- 
deavours to increase the insulating properties 
of guttapercha have been crowned, have enabled 
manufacturers to issue a wire, having the same 
electrical qualities, and occupying much less 
space. Thus a conductor with a gauge of 
No. 18, covered to No. 7 B. W. G. with gutta- 
percha, is equal electrically to the wire formerly 
in use, although containing but half the weight 
of the insulating material, with the further ad- 
vantage that a much larger number of wires 
can be drawn through a given size pipe or conduit. 
On the other hand, it should be noted that the 
mechanical qualities are diminished by the decrease 
in size, both the strength of the wire being less, 
and the insulating coating being more readily 
damaged, by any cause which might have been in- 
sufficient to bare the conductor with a thicker 
coating. In specifications for G. P. wire, the 
gauges of the conductor and insulator respectively 
should be clearly laid down, in decimals of an inch, 
together with the conductivity of the copper in 
terms of pure metal. The latteris generally taken 
at 100, and inasmuch as some specimens of copper 
have a conductivity of 27 only, as compared with 
this standard, it is evident how necessary it is to 
agree on a minimum result.. Some cable wires 
have as high a conductivity as 96°8 per cent., but 
for underground work go to 92 may be taken asa 
minimum. The wire should be carefully tested in 
water, and a minimum insulation of 200 to 250 
megohms per mile, at a temperature of 75 degrees 
Farenheit, should be stipulated for in the case of 
wire of the dimensions referred to above. The 
wire before use should be covered with a layer of 
tape, saturated with Stockholm tar, and wound on 
spirally, to protect the guttapercha. Stockholm 
tar is not an insulator, in fact it is well known that 
it diminishes the insulating capacity of the gutta- 
percha to which it is applied, but it more than 
counterbalances this, in protecting the gum from 
the injurious effects of the atmosphere, from which 
it would otherwise suffer. 


To protect the insulated wire grooved boarding 
was at one period extensively used, either plain or 
creosoted, in some cases with separate grooves for 
each wire, and sometimes with one large groove 
for several wires. Except for leading wires into 
and through buildings and tunnels, this form of 
protection has been abandoned, and in the latter 
cases it is now generally constructed in the form 
of a rectangular box, of the size necessary to carry 
any given number of wires thought neceesary. 
Ordinary Baltic or pitch pine boarding is planed, 
cut to size, three of the sides of the rectangular 
box are nailed together, the fourth or lid being 
either screwed down or attached by means of a 
wire; or a rectangular trough may be ploughed 
out of a solid piece of quartering by means of suit- 
able machinery. This is perhaps preferable when 
the boxing is not intended for many wires, as in 
this case a circular or other agreeable moulded 
form can be readily given to the outer portion of 
the case. 

Creosoted timber should not be used, as creosote 
affects the G.P. injuriously, neither should coal tar 
be allowed to come in contact with the latter for a 
like reason. If coal tar be used for preserving the 
casing it should only be applied outwardly. For 
underground work, pipes either iron or earthen- 
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ware, are now used, the former being invariably 
employed fn towns, the latter frequently in the 
country. Formerly iron pipes, slit throughout 
longitudinally, the upper portion forming a lid, 
were much employed, the lower half being laid in 
an open trench, and the cover placed on after the 
cables had been laid into it, but in this country 
ordinary gas or water-pipes have entirely super- 
seded the split form, in consequence of the impos- 
sibility of withdrawing cables from the latter for 
repairs, &c., without reopening the ground through- 
out. The iron pipes now used for main lines are 
generally three inches in diameter, of a good 
quality of cast-iron, each measuring nine feet, pro- 
vided with a socket, and weighing about too lbs. 
The pipes should be cleanly cast, and free from 
jagged edges and other imperfections in the in- 
terior, which would tend to injure the insulating 
covering of the wire. For light lines pipes of a 
lesser diameter, either of cast or wrought-iron, can 
be used. 

Where mechanical injury is not anticipated, such 
as in country roads, earthenware pipes are very 
effective, and much cheaper than iron ones. These 
are usually twqand a half to three feet long and 
provided with a socket. They should be straight, 
clean, free from irregularities, and well burnt and 
glazed. 

Test boxes, placed at regular intervals for con- 


venience of drawing i in the cables, testing, &c., are 


generally of two forms. In towns where the pipes 
are laid under the paved footway, rectangular iron 
boxes, with covers formed of a flagstone to cor- 
respond with the paved way, are employed, the top 
of the box being level with the footpath. . Two 
sizes are generally used, according to the number 
of wires in the pipes, one being 28 inches long by 
9? inches wide, with a depth of 12 inches, and the 
other 32 inches long by 13 inches wide. 

Where the pipes are under the cartway, the 
boxes are kept below the level of the metalled 
road, and an iron cover is used in lieu of the stone 
one. Sufficient strength should be given to this 
cover, and it should be placed at an adequate depth 
to resist the crushing effect of steam road-rollers 
in towns where these are used. 


(To be Continued.) 


Hotes, 


WeE understand that the Submarine Company’s 
cable, between Dover and Calais, is interrupted. 


The Indian Government has announced its in 
tention of joining the International Postal Union 


A telegraph cable is to be laid between the Ad- 
miral’s Office at Queenstown, and the yard and 
hospital at Haulbowline. 


The Great Northern Telegraph Company an-™ 
nounce that communication is restored tbrough 
their China and Japan cable. 


The traffic receipts of the Direct Spanish Tele- 
graph Company for the month of November, 1875) 
were £1,697 16s. 10d., against £1,224 Ios. in the 
corresponding period of last year. 


The average time occupied in the transmission 
of telegrams between Madrid and England, “ via 
Santander,” during November, was 2 hours 25 
minutes (including transmission over Spanish land 
lines). 


Both the Western Union and the Atlantic and 
Pacific Telegraph Companies have asked for per- 
mission tolay down pneumatic tubes in New York, 
The former also contemplates placing their town 
wires underground. 


The number of messages passing over the lines 
of the Cuba Submarine Telegraph Company during 
the month of November, was 2,520, estimated to 
produce £2,500, against 1,621 messages, producing 
£1,904 in the corresponding month of last year. 


The St. Martin’s Magazine, which is. produced 
and supported by members of the Postal Telegraph 
Service, is publishing a series of photographs of 
eminent men in the service. The following have 
already appeared:—Lord John Manners, Messrs. 
Scudamore, Baines, and Fischer. They are very 
well done, and form quite a new feature in tele- 
graphic literature. 


We learn from the Argentine Republic, from 
Buenos Ayres, that the construction of a short land 
line, to complete the communication from Buenos 
Ayres, has been concluded. Martin Garcia is an 
island in the centre of the River Plate, where it is 
formed by the confluence of the River Parana and 
Uruguay. The cable (26 miles in length) had been 
sent out for torpedo purposes; it consists of one 
wire, and is laid between Martin Garcia and San 
Isidio, whence to Buenos Ayres is 15 miles of land 
line. 


We have been favoured with some copies of the 
Indian Telegraphic Fournal, a bi-monthly maga- 
zine of electrical science. It is printed at Lahore, 
and circulates amongst the operating department 
of the Indian Government telegraphs. It contains 
questions and papers on elementary mathematics 
and on the elements of magnetism and electricity, 
and it indicates a healthy desire for improvement 
in that large class of telegraphists. 


With regard to the interruption of the Eastern 
Company’s cable, and a short interruption in the 
Indo-European route, Major J. U. Bateman-Cham- 
pain, R.E., Director-in-Chief Indo-European Go- 
vernment 55, Parliament-street, writes :—‘‘ The 
Eastern Company’s cable is at present disabled 
near Aden. A few days ago an interruption of 
some hours duration (caused by violent storms in 
the neighbourhood of Kertch) occurred on the 
Indo-European Company’s line, and communica- 
tion with India was very generally supposed to be . 
altogether suspended. It seems right, therefore, 
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for me to remind the public of the existence of a 
third separate telegraphic route between England 
and India, viz., that by Constantinople, Bagdad, 
and the Persian Gulf. So soon as I was informed 
of the break on the Indo-European Company’s 
line, I despatched an urgent telegram to the Indian 
Director-General at Calcutta. My message, directed 
‘vid Turkey,’ occupied 15 hours 39 minutes in 
transmission, while the reply from Calcutta to 
London took 4 hours 38 minutes. I am officially 
informed by the Ottoman Telegraph authorities 
that the line from the Persian Gulf through Con- 
stantinople and by Valona to England is im satis- 
factory order, and that every care is taken to 
ensure the rapid transmission of Indian messages. 
In fact the three lines to India, vid Teheran, via 
Turkey, and vid Suez, have never since their 
establishment been simultaneously interrupted, 
and in the interests of the public and the press I 
beg the favour of your inserting these explanatory 
remarks in your journal.’ 


The following sweeping alteration has been made 
in the mode of signalling telegrams in the Postal 
Telegraph Department— 


1 (a). Znland Telegrams.—The number of words 
in the text of the message only is to be counted 
and signalled. Thewords in the addresses and 
instructions, which have hitherto been counted, 
will thus be excluded from the number sig- 
nalled. 

1.(b). Foreign Telegrams.—In foreign telegrams 
the number of chargeable words only is to be 
counted and signalled. 

2. The charges collected on foreign telegrams 
are not to be signalled. 

3. The word ‘‘ From,” standing: before the ad- 
dress of the sender, is not to be signalled. 

4. Instead of signalling the word ‘ To,” the 
separation between the address of the sender 
and of the receiver of the message is to be 
made by means of the signal -- -- (i i). 

5. The signal DQ is to be replaced by the 
signal (i i). 

6. The signal MM is to be abolished, and the 


Office of Origin, and instructions (if any), are 
to be signalled after the code time, instead of, as 


at present, after the text of the message. 

7. The signal RT, which has hitherto preceded 
the acknowledgment, is no longer to be used, 
but the name of the addressee is to be repeated 
without any preliminary signal. 

Under these alterations the order of signalling a 

telegram will be as follows :— 

The prefix S (or X). 

The Code Time. 

The Office of Origin, and instructions (if any), 


The number of words in the fext. (In foreign 
telegrams the number of chargeable words). 
The name and address of the sender of the 
message. 

The break signal 

The name and address of the receiver of the 
message. 

The break signal - - - - 

The text of the message. 

The signal 
tion of the message. 

The Receiving Clerk will then give the acknow- 
ledgment, 1.e.,— 


denoting the comple- 


The name of the addressee, followed by the 
repetition of figures and doubtful (if any) and 
the signal - - - — - 

The effect will be to reduce considerably the 

number of service signals, and thereby to increase 

the capacity of wires for the transmission of mes- 
sages. 


Aroceedings of Societies, 


THE SOCIETY OF TELEGRAPH 
ENGINEERS. 
THE following is an abstract of a paper read “ On 
Cable-Borers,” by G. E. PREECE.* 

The first appearance of any damage done to a 
submarine cable appeared to the Levant cable, 
laid by Mr. NEwALL, who speaks of the destruction 
of the hemp by a species of ‘teredo.’ Mr. Sre- 
MENS speaks to the same effect, and says, ‘ This 
cable, which was laid in 1858, and taken up again 
last summer (1859), was found to be beset by 
another enemy in the shape of millions of small 
shell-fish or snails, accompanied by small worms, 
which had completely destroyed the unsheathed 
hemp, and eaten some circular holes in the gutta- 
percha.’ Professor HuxLey wrote as the result of 
his examination of these shells: ‘* The specimens 
you sent me remove all doubt as to the nature of 
the mischief-maker in the cable. It is a bivalve 
shell-fish, the xylophaga, closely allied to the ship- 
worm (teredo), but distinguished from it, among 
other peculiarities, by not lining its burrow with 
shelly matter. The zylophaga turns beautifully 
cylindrical burrows, always against the grain, in 
wood; and I have no doubt :it perforated the 
hempen coating of the cable in the same way. On 
meeting the gutta percha it seemed not to have 
liked it, and to have turned aside, thus giving rise 
to the elongated grooves which we see. Nothing 
is known, so far as I am aware, of the range in 
depth of zylophaga, so that I cannot answer your 
enquiry as to whether it is probable that cables 
immersed in 600 to 2,000 fathoms of water would 
be attacked or not.” 

In 1860, several portions of cable covered with 
hemp and steel wire were picked up in the Medi- 
terranean off Minorca; these were found in places, 
and up to deep water, very much attacked by 


* Read at the Mecting, 24th November, See page 279. 
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xylophaga. The hemp between the steel wires 
being eaten away into holes with the regularity and 
spacing of those in a cribbage-board. As in pre- 
vious cases the guttapercha was penetrated to 
various depths, but not more than the size of the 
shell-fish. It was generally considered that the 
xylophaga did not penetrate, owing to its dislike to 
guttapercha; but some persons at the time, thought 
there was a great deal of doubt upon the point, for 
there was no sign amongst the great length of 
cable so damaged, of any dislike, the main sign 
being that there had been no time for further pene- 
tration. 

Subsequently some specimens were forwarded 
from Norway, giving the usual marks of a borer. 

These marks have been noticed in many of the 
cables in the English Channel, and the French 
Atlantic cable off Brest, and the Anglo-American 
off Valentia bear similar marks. 

In the repairs lately executed to the Key West 
and Punta Rasa cable the teredo was again visible, 
and it may be assumed that various kinds of borers 
may be met with all over the world. 

Round the English coast there is a small borer 
which, where it can get at the cable, penetrates 
direct to the conductor, and produces a fault. In the 
cables across the Irish Sea, to Wexford and Dublin, 
these ‘“‘ borers” have been met, but on the Welsh 
side. 

During some repairs to the Holyhead-Dublin 
cable, it was noticed that ‘*‘ at about six miles from 
Port Crugmor (the landing-place), at every broken 
wire and open place in the sheath, all the inner 
hemp serving is completely eaten away by worms, 
leaving the percha core exposed, which in one or 
two places is scored from the same cause.” 

At other points the guttapercha was found 
pierced directly inwards, and a small worm found 
in each hole. At the same spot the hemp was 
found eaten away, and two or three different 
varieties of worms were noticed. Fortunately 
some specimens of these were obtained and pre- 
served in spirit. When they were brought to 
London Mr. CuLiey, of the General Post Office, 
forwarded some specimens to Dr. CARPENTER, 
F.R.S., a gentleman well known for his investiga- 
tion into marine life, for examination and report. 


Sitr,—I exceedingly regret the delay which has 
occurred in my reply to your communication of the 
27th November last, with reference to the marine 
animals by which the Telegraph Cables are at- 
tacked. 

Had I relied on my own judgment alone, I should 
have been able to answer you at once, and thought 
that I recognized all your specimens as types with 
which my marine researches have made me fami- 
liar. 

But in a matter of such importance I judged it 
better to obtain a corroboration or correction of my 
own judgment from the naturalists who rank as the 
highest authorities in this country on (1) marine 
worms, and (2) crustaceans. 

- Dr. Mackintosh, who is now bringing out a com- 
plete work on the marine worms of Great Britain, 
and who is extremely conversant with their habits 
as well as with their form and structure, recognizes 
three types, Lepidonotus equamatis, Evarne impar, 
and Nerets pelagica, all well known British forms; 
and says, **I agree with you in acquitting them of 


all share in making the perforations in the cover- 
ings of the cable. They had only been lurking 
(after their wont) in the holes made by other forms.” 

The Rev. William Norman (whose letter I only 
received this morning), agrees with me in identi- 
fying the minute crustacean as the Limnoria ligno- 
yum of Rathké, known to British naturalists as the 
Limnoria terebyvans. This is a most destructive 
creature, whose ravages have long been a source 
of great injury to the wood work of piers, bridges, 
harbour works, &c., often erroneously attributed to 
the borings of the teredo, a full description of its 
structure and habits was given by Dr. Coldstream 
in the Edinburgh New Philosophical Journal, vol. 
XVI, p. 316. 

Clearly, therefore, it is the Limnoria that does 
the mischief to your cables. As its ravages were 
long ago noticed at Dublin, it must be an old inha- 
bitant of the Irish sea. It is so small a creature 
that it would easily make its way through any fis- 
sure left by the separation of the wires of the iron 
sheathing; and it would seem to me that the over- 
lapping copper riband of Messrs. Siemens would 
afford a surer protection. 

Trusting that this report will be satisfactory to 
you, 

I remain, 
Your obedient Servant, 
(Signed) Wm. B. CARPENTER. 
R. S. Culley, Esq. 


The annual general meeting was held on Wed- 
nesday, the 8th December; Mr. Latimer CLark, 
President, in the Chair. 

The names of twelve new candidates were an- 
nounced. 

The Council reported that they had transferred 
Mr. WALTER Hancock to the class of Member: 

The Secretary then read the report of the Presi- 
dent and Council for the year 1875, of which the 
following is an abstract :— 

Attention was drawn to the kindness of the In- 
stitution of Civil Engineers in allowing the Society 
to use their theatre for the meeting, and to whom 
the thanks of the Society were largely due. 

The numerical progress of the Society was satis- 
factory, the increase during the year being 115 
members of all classes; foreign members, 41; 
members, 25; associates, 47; students, 2. The 
increase being particularly striking as regards 
foreign members, the increase in the previous year 
being 126 members of all classes. 

The total number of members of all classes 
amounted to 763, against 648 of 1874, and consisted 
of honorary members, 43; foreign members, 122; 
members, 227; associates, 393; students, 17; 
total, 763. 

Allusion was made to the death of Mr. Cary 
BecKER, and also to Sir CHARLES WHEATSTONE. 
The report gave further a resumé of the meeting 
during the past year, and of the work done. It 
was announced that the Council had arranged for 
the publication of the Journal quarterly, and it 
was proposed that in future the ballot should be 
taken monthly only. 

It was announced that the Ronald’s Library was 
in progress of arrangement, and that the printing 
of the catalogue was being pushed forward. — 

The ballot for the election of President and 


ate 


298 


THE TELEGRAPHIC JOURNAL. 


_ 


[December 1s, 1875. 


Officers for the year 1876 was then taken with the 
following result :— 

President—C. V. Walker, F.R.S. 

Vice-Presidents—Professor Abel, F.R.S.; Major 
Bateman-Champain, R.E.; R. S. Culley, C.E.; 
Professor Foster, F.R.S. 

Members of Council—Professor W. G. Adams, 
F.R.S.; H. G. Erichsen; Edward Graves; Colonel 
Glover, R.E.; Charles Hockin, C.E.; Major Mal- 
colm@R.E., W.H. Preece, C.E.; Robert Sabine, 
CB. > Cati Sieméns, C.E.* ‘CE. Spagnolests, Cio: 
Lieut.-Col. Stotherd, R.E.; Cromwell F. Varley, 
F.R.S. 

Associates—O. Heaviside, J. Sivewright, M.A.,, 
W. J. Tyler. 

Hon. Treasurer—Major Webber, R.E. 

Hon. Secretary—Major Frank Bolton. 

A paper was read on ‘‘Underground Tele- 
graphs—The London Street Work,” by Charles 
Fleetwood, an abstract of which will appear in our 
next. 

The following candidates were balloted for and 
duly elected :— 

Foreign Members—L. Arisz, the Hague; C. 
Brieve, ditto; Hugh Nielson, Toronto, Canada; 
Don Antonio Oloriz, Santander. 

Members—John Ahern, Manchester; John F. 
H. Betts, London; Walter C Johnson, Charlton. 

Associates — E, Castle, the Temple; George 
Dubern, India Government Telegraphs; George 
W, Hook, Post Office Telegraphs; Walter Judd, 
Eastern Extension Telegraph Company; John J. 
Payn, Eastern Telegraph Company; James J. 
Philpott, Postal Telegraphs; William N. Tiddy, 
School of Telegraphy; R. A. Warner, Buenos 
Aires ; Horatio Yeates, London. 

Sergeant- Major W. Turner, R.E.; Sergeant- 
Major John Ross, R.E.; Sergeant E. Morrison, 
R:E.; Sergeant E..Emms, R.E.;.Sergeant J. 
Oldershaw, R.E.; Corporal A. Richards, R.E.; 
Corporal F. Kenney, R.E. 

The meeting then adjourned. 


INTERNATIONAL EXHIBITION OF ELEC- 
TRICAL APPLIANCES TO BE HELD AT 
PARIS IN 1877. 


An International exhibition of electrical sciences 
will be held at the Palais de l’Industrie at Paris 
in 1877. This exhibition will last four months. 

The various objects to be exhibited have been 
divided into 18 classes, under the following heads :— 

Class 1.—The history of electricity, the earliest 
discoveries, primitive instruments and apparatus, 
instruments of the principal inventors and_ first 
masters. 

Class 2.—Educational apparatus, instruments 
for use in physical laboratories for the demonstra- 
tion of Static and Dynamic electricity. 

Class 3.—Generators of electricity, Batteries, 
instruments for the production of currents, induc- 
tion machines, raw and manufactured material 
used for the production of electricity. 

Class 4.—Electro magnetism, the electro magnet, 
its uses, effects, and stages of manufacture ; mag- 
neto electric machines. 

Class 5.—Electric telegraph, electric wires and 
cables, bells, signals, transmitting and receiving 
apparatus, sounders, dial instruments, embossers, 
writers, &c., domestic telegraphy. 


Class 6.—Electric clockwork, clocks, regulators, 
chronometrical receivers, chronoscopes, and chro- 
nographs. 

Class 7.— Railways, warning and protection 
signals, block signals, and electric brakes. 

Class 8.—Electric motors, electric engines, 
revolution indicators, warning apparatus in work- 
shops and manufactories, mechanical application 
of electricity for domestic purposes. 

Class 9.—Electric light, lighting of towns, manu- 
factories, lighthouses, subterranean and submarine 
lights, instantaneous lighting application to photo- 
graphy. 

Class 10.—Electro chemistry, chemical action 
of electricity, electro metallurgy, organic synthesis 
and analysis. 

Class 11.—Electroplating, application of electro 
chemistry to fine arts, gilding, silvering, nickelisa- 
tion, coppering, &c.; reproduction of medals, 
statues, bas-reliefs, &c. 

Class 12.—Electrotyping, the application of elec- 
tricity to printing and engraving, electrotyped 
cliches, electro chemical engraving, engraving 
machines. 

Class 13.— Medical electricity, application of 
electricity to physiology, therapeutics and surgery, 
baths, brushes, galvanic chains, galvano caustics. 

Class 14.—Meteorological electricity, thunder- 
storms, lightning protectors, earth currents, com- 
passes, observatory apparatus. 

Class 15.—Military art, special telegraphy, ar- 
tillery engineering, surveying. 

Class 16.— Marine, signals of command and 
distress, submarine defence and attack torpedos, 
marine compasses, nautical soundings. 

Class 17.—Various applications, electric trinkets, 
application of electricity to conjuring and phantas- 
magoria, electric toys. 

Class 18.—Bibliography, catalogued and indexed 
collection of all works, French and foreign, bearing 
on practical or theoretical electricity. 


INVIOLABILITY OF TELEGRAPH 
MESSAGES. 


THE prosecution instituted against a Newry ship- 
broker, for inducing a telegraph clerk, by pecuniary 
bribes, to give him information respecting the 
arrival of foreign vessels, has excited, from its 
novelty, considerable attention. From what trans- 
pired before the Newry Bench on Monday, it 
seems that the accused, who occupied a respectable 
position as a general grocer as well as shipbroker, 
put himself in communication with a telegraph 
clerk named Whittaker, with the object of inducing 
him to intercept and disclose certain messages. 
After some time the boy was indnced to enter upon 
this very dishonest and dangerous course for a 
consideration of half-a-crown for every message 
disclosed. Because of some complaints made to 
the local Postmaster, suspicions were excited, and 
the collusion between the clerk and shipbroker de- 
tected. The former was summarily dismissed, 
and a prosecution entered against the latter for 
inducing Whittaker to commit a misdemeanor. 
The prisoner was committed for trial at the Down- 
patrick Assizes, bail being accepted for his appear- 
ance. It is only right, and proper that the Post 
Office authorities should take the most stringent 
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measures against the persons implicated in these 
proceedings. Telegraph officials are entrusted 
with a highly responsible duty. In point of fact 
nearly every man who sends away a message 
makes them his confidants. Upon their strict 
honesty and trustworthiness a great deal often de- 
pends. If confidence were once shaken in the in- 
tegrity of telegraph officials the usefulness of the 
system would be in a great measure destroyed. 
The inviolability of a message is not to be out- 
raged with impunity, if at all possible, in even a 
single case. Hence we view with satisfaction the 
steps which the Post Office authorities have taken. 
The fact that the Newry prosecution is the first 
that has been instituted, at least in Ireland, under 
an act passed for the protection of the senders and 
receivers of telegrams, shows unmistakably how 
trustworthy the officials, as a body, are. It is con- 
clusive testimony of the efficient and faithful man- 
ner in which they perform their duties. Nothing 
could be more creditable to the body than the fact 
that the Newry prosecution has been the first. 
For the sake of all parties let us trust it will be the 
last.—The Derry (Lreland) Fournal. 
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SECTION 1.—I intend in the present communica- 
tion to give an account of various instruments and 
processes which I have devised and employed 
during several years past for the purpose of inves- 
tigating the laws of electric currents. The prac- 
tical object to which my attention has been prin- 
cipally directed, and for which these instruments 
were originally constructed, was to ascertain the 
most advantageous conditions for the production 
of electric effects through circuits of great extent, 
in order to determine the practicability of com- 
municating signals by means of electric currents 
to more considerable distances than had hitherto 
been attempted. In this endeavour, guided by 
the theory of Ohm and assisted by the instruments 
I am about to describe, I have completely suc- 
ceeded. But the use of the new instruments is 
not limited to this especial object; they will, I 
trust, be found of great assistance in all inquiries 
relating to the laws of electric currents, and to the 
various and daily increasing practical applications 
of this wonderful agent. An energetic source of 
light, of heat, of chemical action and of mechanical 
power, we only require to know the conditions 
under which its various effects may be most eco- 
nomically and energetically manifested, to enable 
us to determine whether the high expectations 
formed in many quarters of some of these applica- 
tions are founded on reasonable hope, or on fal- 
lacious conjecture. The theory we now possess 
is amply sufficient to direct us rightly .in this 
inquiry, but experiments have not yet been suffi- 
ciently multiplied to enable us to obtain, except in 
a few cases, the numerical values of the constants 
which enter into various voltaic circuits; and 


without this knowledge we can arrive at no accu- 
rate conclusions. 


Section 2.—The instruments and processes I 


-am. about to describe being all founded on rhe 


principles established by Ohm in his theory of the 
voltaic circuit, and this beautiful and compre- 
hensive theory being not yet generally understood 
and admitted, even by many persons engaged in 
original research, I could scarcely hope to make 
my descriptions and explanations understood with- 
out prefacing them with a short account of the 
principal results which have been deduced from it. 
It will soon be perceived how the clear ideas of 
electro-motive forces and resistances, substituted 
for the vague notions of intensity and quantity 
which have been so long prevalent, enable us to 
give satisfactory explanations of most important 
phenomena, the laws of which have hitherto been 
involved in obscurity and doubt. Viewing the 
laws of the electric circuit from the point at which 
the labours of Ohm has placed us, there is scarcely 
any branch of experimental science in which so 
many and such various phenomena are expressed 
by formule of such simplicity and generality; in 
most of the physical sciences the facts of observa- 
tion and experiment have kept pace with theo- 
retical generalization, in this science alone they 
had gone on accumulating in prolific abundance 
without any successful attempt having been made 
to reduce them to mathematical expression. 
But this is now happily effected, and what has 
hitherto been mere matter of speculative con- 
jecture is removed into the domain of positive 
philosophy. 

By electro-motive force is meant the cause which 
in a closed circuit originates an electric current, 
or in an unclosed one gives rise to an electroscopic 
tension. By resistance is signified the obstacle 
opposed to the passage of the electric current by 
the bodies through which it has to pass; it is the 
inverse of what is usually called their conducting 
power. 


When the activity of any portion of the circuit 
is increased or diminished, either by a change in 
the electro-motive force or in the resistance of 
that portion, the activity of all the other parts of 
the circuit increases or decreases in a correspond- 
ing degree, so that the same quantity of electricity 
always passes in the same instant of time through 
every transverse section of the circuit. 


The force of the current is directly proportiona 1 
to the sum of the electro-motive forces which are 
active in the circuit, and inversely proportional to 
the total resistance of all its parts, or in other 
words the force of the current is equal to the sum 
of the electro-motive forces divided by the sum of 
the resistances. 


Let F denote the force of the current, E the 
electro-motive forces, and R the resistances: then 


F——. 
R 


The length of a copper wire of a given thickness, 
the resistance of which is equivalent to the sum 
of the resistance in a circuit, Ohm calls a reduced 
length, an expression which it will frequently be 
found convenient to employ. 

If the electro.motive forces and resistances ina 
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circuit are proportionately increased or diminished 
the force of the current remains the same, or 

E nE 

R nkR 
Hence a single voltaic element, or a battery con- 
sisting of any number of exactly similar elements, 
if no additional resistance be interposed in the 
circuit, produces the same effect. Also a thermo- 
electric element and a voltaic element will produce 
the same effect when the greatly inferior electro- 
motive force of the former is compensated by a 
corresponding decrease in its resistance; in a 
thermo-electric arrangement the resistance is in 
general small, because the circuit is entirely me- 
tallic, while in a voltaic element the resistance of 
the liquid is always considerable. 

Any interposed resistance weakens the force of 
the current, but less so as it is smaller in proportion 
to the other resistances in the circuit. Hence in 
two circuits, both producing currents of equal 
force, when the same resistance is introduced, the 
strength of the two currents may be weakened in 
very different proportions. A single voltaic ele- 


4 . . . 
ment, R and a series consisting of any number of 


n E byte ey : 
such elements, R’ form circuits in which the cur- 
nt 


rents have the same force, but very different results 
will be obtained according as the added resistance 
is great or small compared with the original resist- 
ances in the circuits; if it be small, the effects of 
the two circuits will remain sensibly the same; 
but if it be large, the resistance that weakens toa 
very great extent the current in the circuit of the 
single element produces but a trifling diminution 
in that of the series. This explains the necessity 
of employing a series to overcome considerable 
resistances. The same remarks will apply to the 
comparison of a thermo-electric with a voltaic 
circuit. 

The following is the general formula for the force 
of the current in a voltaic circuit when completed 
by a connecting wire; the metallic plates of the 
voltaic elements being parallel to each other and 
of equal size:— 

Bais nk 
—#RD vl 
S + S 

F is the force of the current, E the electro-motive 
force of a single element, 7 the number of elements, 
R the specific resistance of the liquid, D the thick- 
ness ot the liquid stratum or distance of the plates, 
S the section of the plates in contact with the 
liquid, y the specific resistance of the connecting 
wire, / its length, s its section. 

Expressed in words we have the following 
laws :— 

The electro-motive ferce of a voltaic circuit 
varies with the number of the elements, and the 
nature of the metals and liquids which constitute 
each element, but is in no degree dependent on the 
dimensions of any of their parts. 

The resistance of each element is directly pro- 
portional to the distance of the plates from each 
other in the liquid, and to the specific resistance 
of thelt quid, and is also inversely proportional to 
the surface of the plates in contact with the liquid. 

The resistance of the connecting wire of the 


F 


circuit is directly proportional to its length and to 
its specific resistance, and inversely proportional 
to its section. 

The limits of this communication will not allow 
me to dwell longer on the consequences of Ohm’s 
theory of the electric circuit; for further develop- 
ments I must refer to the author’s work, ‘ Die 
Galvanische Kette mathematisch bearbeitet,’ Ber- 
lin, 1827, a translation of which has appeared in 
Taylor’s Scientific Memoirs, vol. 1i.; to his various 
other memoirs published in Schweigger’s ‘ Jahrbuch 
der Physik ;’ and to the more recent applications 
of the theory made by Fechner, Lenz, Jacobi, 
Poggendorff, Pouillet, &c. 

‘There is, however, one class of considerations 
which it is indispensable I should bring forward, 
because upon it are founded many of the instru- 
ments and processes which I shall have occasion 
hereafter to mention,—I allude to the laws of the 
distribution of the electric current in the various 
parts of a circuit, when a branch conductor is 
placed to divert a portion of the current from a 
limited extent thereof. 

Let d be the reduced length of the portion of the 
circuit from which the current is partially diverted, 
\’ that of the wire which diverts the current, and 
L that of the undivided part of the circuit. The 
force of the current in each of the adjacent con- 
ductors, a and A’, can be shown to be in the inverse 
ratio of their reduced lengths, and the reduced 
length of a single wire, which, substituted for both, 
would not alter the force of the current, to be 

AN : : : 
Siahn EF A. 
eG which we will designate by 

The force of the current in the original circuit 
before the introduction of the branch wire will then 
be expressed thus :— 

F Ge aoe 
L+a 
and the strength of the current in the three diffe- 
rent portions of the altered circuit by the following 


expressions :— 
In the principal or undivided portion L, 


ratee Bo. Ee 
'TL+A L(a+x)y rv 
In the portion from which the current has been 
partially diverted, or a 
Fo ES A See 
Sina pA Ree L (A+ 2’) + dn’ 
In the portion which partially diverts the cur- 
rent, or 0’, ; 


Bhs 


E AA Se EX 
L+ta WN L(+X)+ A 

Section 3.—It is seldom that any real advance 
is made in a scientific theory without a correspond- 
ing change in its terminology being required. Now 
that it is proved beyond doubt that the various 
sources of continued electric action differ from 
each other only in the amount of their electro- 


—— 
—- 


motive forces, modified by the resistance of the 


circuit of which they form part, it becomes of im- 
portance, in order to give precision to our state- 
ments and to avoid circumlocutions otherwise in- 
evitable, to adopt general terms to express the 
source of a current without reference to the 
peculiar mode of its production; I shall therefore 
employ the word Rheomotor to denote any apparatus 


bie" 


ie thd 


ac. 
* 
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which originates an electric current, whether it be 
a voltaic element or a voltaic battery, a thermo- 


electric element or a thermo-electric battery, or | 


any other source whatever of an electric current; 
when speaking of a single element I shall term it 


a rheomotive element, and what is usually called | 


a voltaic or thermo-electric pile or battery I shall 
term a rheomotive series. I shall still use the 
ordinary expressions when I have to refer to the 
specific sourcés of the production of electric cur- 
rents, and when I employ the essential terms they 
must be understood to apply to all these sources 
indifferently. 


The want of a general term to designate an 
instrument to measure the force of an electric cur- 
rent without reference to its particular construc- 
tion has been long felt. I shall use the word 
Rheometer tor this purpose, continuing occasionally 
to employ galvanometer, voltameter, &c., to dis- 
tinguish the particular instruments to which these 
names have been applied, though perhaps the 
terms Magnetic, Chemical, Calorific, &c. Rheometer 
would be more appropriate. 


This may be a proper place to explain a few 
other terms which I have frequent occasion to use, 
though not In the course of the present communi- 
cation. By Rheotome is meant an instrument 
which periodically interrupts a current, and by 
Rheotrope an instrument which alternately inverts 
it. A Rheoscope is an instrument for ascertaining 
merely the existence of an electric current. The 
word Rheostat will be hereafter explained. 


I have not introduced these terms, which will be 
found greatly convenient and will enable us to 
state general propositions much more clearly, with- 
out good authority. The word Rheophore was 
employed by Ampére to designate the connecting 
wire of a voltaic apparatus, as being the carrier or 
transmitter of the current; and the word Rheo- 
meter, first proposed by Peclet as a synonym for 
galvanometer, has been generally adopted by th 
French writers on physics. | 


Section 4.—The method of obtaining the con- 
stants of a rheophoric circuit adopted by Fechner, 
Lenz, Pouillet, &c., in their experimental verifi- 
cations of Ohm’s theory, is essentially the fol- 
lowing :— 

The resistance of a circuit is determined by ob- 
serving the force of the current, first without any 


| 


extra interposed resistance in the circuit, and after- 


wards when a known resistance is added. Then 
E E F R+~y,r 
F = —,and F’ = ———. ..-. — = ———,, 
R R+~r, F’ R 


from which equation the value of R, all the others 
being known quantities, is easily deducted. 


F — F" 
The electro-motive force of a circuit is ascertained 
by multiplying the force of the current into the 
total resistance; for since 
E 
Dimas eaten > LR, 
R 

The principle of this method is extremely simple, 
but the difficulty of determining immediately the 
force of the current by means of a galvanometer is 
an obstacle to its general employment. Fechner 
measured the force of the current by the number 
of oscillations of the needle when placed at rlght 
angles to the coils, a very tedious operation; and 
others have employed the deviations of the needle, 
the corresponding degrees of force having been 
previously determined by some peculiar process, or 
inferred from some rule depending on the particular 
construction of the instrument. Another impedi- 
ment to the use of a galvanometer to measure the 
force of a current arises from the changes in the 
magnetic intensity of the needle which frequently 
occur, especially when it has been acted upon by 
too strong a current. 

The principle of my method Is that of employing 
variable instead of constant resistances, bringing 
thereby the currents in the circuits compared to 
equality, and inferring from the amount of the re- 
sistance measured out between two deviations of 
the needle, the electro-motive forces and resistances 
of the circuit according to the particular conditions 
of the experiment. This method requires no know- 
ledge of the forces corresponding to different devia- 
tions of the needle. 

To apply this principle it is requisite to have a 
means of varying the interposed resistance, so that 
it may be gradually changed within any required 
limits. I have contrived two instruments for effect- 
ing this purpose, one intended for circuits in which 
the resistance is considerable, the other for circuits 


where the resistance is small.t 
(To be Continued.) 


* Massbestimmungen tiber die Galvanische Kette. 
1831, Pp. 5- 

; Pe ccears that the idea of constructing an instrument of this 
kind had also occurred to Professor Jacobi of St. Petersburg. 
When I explained to this eminent experimentalist my instruments 
and processes in the beginning of August, 1840, he informed me 
that he had himself constructed a similar instrument which he 


Leipzig’ 


had exhibited ‘to the Academy of Sciences at St. Petersburg, 


though no description of it had yet been published, and he at the 
same time showed me a drawing of it. This instrument, which 
he has since called an Agometer, differs in mechanical construc- 
tion trom either of mine, and is less convenient to manipulate ; 
but its princlple is the same. In a communication which Pro- 
fessor Jacobi made in the following month to the Meeting of the 
British Association at Glasgow, and which was published in the 
Athenzum of No. 678, 1840, he thus alludes to the subject :— 

‘‘ Before proceeding, I may be permitted to make some remarks 
concerning an instrument which I laid before the Academy of 
Sciences in the commencement of this year. It is destined to 
regulate the galvanic current, and is of value in ‘many investiga- 
tions of this kind. During my sojourn in London, Professor 
Wheatstone has shown me an instrument, founded exactl on the 
same principles as mine, and with very insignificant modifications 
and differences. Now, it is quite impossible that he should 
have had the least notice of my instrument; but as it is probable 
that its use may be greatly extended, I must add, that while I 


have only used this instrument for regulating the force of the 
currents, he has founded upon it a new method of measuring these 
currents, and of determining the different elements or constants 
which enter into the analytical expressions, and on which depends 
the action of any galvanic combination. It is principally to the 
measure of the electro-motive force, by those means, that Mr. 
Wheatstone has directed his attention; and he has shown me, in 
his unpublished papers, very valuable results which he has ob- 
tained by this method.’’ 

Professor Jacobi h2s since his return employed my method of 
determining the constants of a voltaic circuit. The memoirs in 
which his results were given were republished in Poggendorff's 
** Annalen der Physik,”’ vol. liv. No. 2 for 1841, and vol. lxii. No. 
9, for 1842. To the latter the learned editor, who has made most 
valuable researches himself in the same path, has appended (p. 
89) the following note :—‘‘I will take this opportunity to call to 
mind that I applied the same method (or at least one identical to 
it in principle) before it was communicated to the author by Mr, 
Wheatstone. See the Annals, vol. lii. p. 526.’’ I have referred 
to this volume and find that it was Subliahat in the latter part of 
1841, while my communication to Professor Jacobi was, as above 
stated, made in August, 1840. [ may also mention, that the ex- 
perimental process employed by Protessor Poggendorff had ns 
resemblance whatever to mine, and the result he sought was like- 
wise different; the mathematical principle of the method was 
however in the single case he investigated undoubtedly the same. 
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SIEMENS’ AUTOMATIC CYLINDER 
TRANSMITTER. 
TuIs instrument unites the two functions, of com- 
posing and transmitting messages automatically by 
means of a single apparatus of comparatively small 
dimensions. 

These two functions are independent of each 
other, although both are being carried on at the 
same time; the apparatus being thus distinguished 
from other automatic instruments by not re- 
quiring two different portions for composing the 
message (generally by means of perforated paper) 
and transmitting the same. 

The Cylinder Transmitter is brought into the 
direct circuit of the line, and the sending of a 
message is caused by pressing down finger-keys, 
each of which corresponds to a letter, number, or 
mark of punctuation, which is written on the knob 
of the key. 

The rapidity with which these finger-keys may 
be worked depends upon the velocity of the re- 
volving cylinder, the speed of which is independent 
of the working of the finger-keys. 

The message received is in Morse signals, but the 
difference in the length of these signals does not 
-depend upon the time the finger-keys are held 
down, a& the signals and spaces always appear of 
their normal length, whether the manipulator 
occupies more or less time between the pressing 
down of two following keys; the blank spaces be- 
tween two words are produced by a special key 
called the ‘‘ blank key.” 

In order that the instrument may occupy the 
smallest possible space, the keys are disposed in 
seven rows of seven keys each, in such a manner 
that those letters which most frequently occur are 
placed most conveniently to the position of the 
hands. 

The entire instrument covers a surface 21 c.m. 
(83”) by 33 c.m. (13%"), of which about zo c.m (8”) 
by 20 c.m. (8") belong to the finger-key arrange- 
ment. The highest part of the instrument is 
29 c.m. (113”). 

The Automatic Cylinder Transmitter can be 
arranged to send currents in the same direction as 


well as alternating currents, with or without earth 


discharge, according to the circuit for which it is 
required. 

In the first case the receiving instrument may 
be a simple Morse inker, and, in order to furnish a 
station with the automatic instrument, it is only 
required to change the Morse transmitting key for 
the Automatic Cylinder Transmitter. 

The transmitting capacity of the apparatus de- 
pends upon the rapidity with which the telegra- 
phist is able to work the finger-keys. A thoroughly 
efficient telegraph operator could work five keys 
a second, which under the condition that the 
mechanism of the apparatus be regulated accord- 
ingly, produces 300 signs in a minute, including 
the spaces between the words. If we take 200 
letters as being required for a complete message 
(33 words), the apparatus thus transmits go mes- 
sages per hour, which is about double the practical 
capacity of the ‘‘ Hughes” apparatus. 

The Cylinder Transmitter thus offers the advan- 
tages of automatic telegraphy (that is: augmented 
speed, with exclusion of defect arising from trans- 
mission by hand), without adding any difficulties 
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to the telegraph service, and the Automatic Trans- 
mitter may be used at any moment in place of the 
usual Morse transmitting key. 

Figs. 1 and 2 show the principal points of the 
instrument, omitting the less essential parts for 
the sake of clearness. The large plate gives a 
perspective view of the entire apparatus. 

The characteristic part of the instrument con- 
sists of a cylinder D, which revolves on its own 
axis. 

The periphery of the cylinder is fitted with 
sliding-pins s s (see fig. 2) placed close to each 
other, and parallel to the axis of the cylinder. 

These pins, when pushed at one end by means 
of the puncher , are displaced, to a certain extent, 
in the direction of the axis. 

Groups of displaced pins of certain sareianiions 
constitute the various types for the automatic 
transmission of the signals, so that three displaced 
pins in close connection represent a dash, and a 
single displaced pin between two in their normal 
position represents a dot ; one or more not displaced 
signify an interval of more or less length. 

When pressing down a finger-key a group of 
pins is displaced from its normal position at the 
circumference of the cylinder, the group alwa:s 
corresponding to the letter of the finger-key. 

The cylinder rotates under the effect of a weight 
or watchspring to such an extent as corresponds 
to the length of the given signal, including the 
space between it and the next signal; the cylinder 
then presents a new series of pins to the punchers 
n, which latter effect the displacement of pins 
through the movement they receive from the finger- 
keys. 

Each finger-key T (see fig. 2, of which only one 
is shown in the drawing) is in connection with a 
vertical metal-plate S in such a manner that, 
when pressing down the finger-key T, one of these 
plates is pushed forward. The projections upon 
these metal plates S push forward a series of hori- 
zontal plates Q Q, of which there are 19, each 
having a corresponding double lever H. These 
levers are provided with punchers 7, so that when 
the plates Q are pressed forward they act upon the 
levers H, which push forward the sliding-pins s s 
(placed at the circumference of the cylinder D) by 
means of the punchers 2. 

A pointer 7 connectedto the axis m (over which 
the cylinder D rotates independently) is geared to 
the clockwork within the cylinder, and is set in 
motion by the spring F, which, being attached to 
the spindle m, is caused to wind up each time the 
cylinder rotates. 

The cylinder D has ratchet teeth c, in which en- 
gages a spring pawl a, having an inclined projec- 
tion f, and while this pawl is engaged with the 
ratchet teeth the cylinder remains at rest. When 
one of the levers H is moved by the action of a 
finger-key, so as to push forward one or more of 
the pins, these latter, at the same time, disengage 
the pawl a, and the cylinder D, acted on by the 
weight P, and clock-wheels N M, revolves till the 
pawl a again drops into gear. 

The pawl is held out of gear as long as any cf 
the protruded pins s are passing over its inclined 
projection f, and the width of this projection allows 
the cylinder to rotate for an additional length, 
which corresponds to the usual space between the 
signals, 
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It may here be remarked that the punchers  -tacts to be made, by which currents are sent into 
act in such a manner that, after pushing the pins: the line wire. 


forward, they pass beneath the line of pins, and ; 


therefore do not impede the rotation of the cylinder. 
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The mode in which the pointer 7 passes over the 
| protruded pins (thus causing contact between bat- 
tery and line) is the following :—On the pointer, 
near its axis, is mounted a bell-crank lever 0, from 
one arm of which a wire extends radially along the 


pointer beyond its end, and from the other arm of 
which a wire extends axially through a hollow part 
of the spindle m, on which the pointer is mounted. 

When the pointer i passes over a protruded pin 
the radial wire is pushed inwards. and the axial 
wire is thus pushed outwards, and moves a contact 
lever C, mounted outside the bearing of the spindle. 

The pins ss, after having caused contact to be 
made, are brought round by-.the rotation of the 
cylinder, so as to pass under a fixed incline R 
(fig. 1), whereby they are restored to their normal 
position. . Bact i 

‘The contact lever C corresponds to’the ordinary 
Morse transmitting-key, which, in this case, sends, 
automatically, the signals into the line.t 

The pointer i makes, together with he cylinder 
D, the jerking rotations, independently of its own 
movement in the opposite direction, the speed of 
the pointer being regulated by the fan W. Accord- 
ing to the more or less rapidity with which the 
telegraphist presses down the finger-keys T T, 
either the jerking movement of the cylinder or the 
contrary movement of the pointer will prevail, that 
is to say, in the former case, the pointer will be 
carried further round, in the direction of the arrow 
of the cylinder, away from the stopper A (see 


The pins, after passing the pawl a, are carried | fig. 1), and, in the latter case, it will approach the 
round with the cylinder in their protruded position, | stopper, moving in the direction of its own arrow, 
and the pointer7, in passing oyer them, causes con- | or, in other words, the store of prepared letters 
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between the stopper A and the pointer i will 


either be dimished or augmented. 

The entire rotation of the pointer is something 
less than one revolution, and, as soon as the pointer 
reaches the limit of the movement which is 
allowed for storing the letters to be telegraphed 
automatically, a bell rings, indicating to the tele- 
graphist that the speed of working the finger-keys 
should be lessened. 

As soon as the telegrapher stops working the 
finger-keys, no more pins are pushed out, the 
pawl a drops into the ratchet teeth, and stops 
the movement of the cylinder, whilst the pointer 
i, which may, at the time, be some distance 
behind, will still continue its rotation until it 
reaches the stopper A. 


A NEW RELATION BETWEEN ELECTRI- 
CITY AND LIGHT: DIELECTRIFIED 


MEDIA BIREFRINGENT. 


By JOHN KERR, LL.D., Mathematical Lecturer of the Free 
Church Training College, Glasgow. 
(From the Phtlosophical Magazine.) 
(Continued from page 284.) 


14. Fifth experiment.—A compensating slip is intro- 
duced between the dielectric and the analyzer; all 
the other arrangements and the procedure are as 
in the first experiment (6). The plane of polariza- 
tion being at 45° to the horizon, and the initial 
extinction in the polariscope perfect, the electric 
force is applied, and the light is well restored. 
When the compensating slip is now raised into the 
course of the beam, and stretched horizontally, 
the light is weakened, and, with a proper degree of 
tension, extinguished perfectly. As the electric 
action is continued, an increasing force has to be 
applied to the compensator to produce extinction ; 
but the force is always of the same kind—tension 
exactly or nearly parallel to the lines of electric 
force, or compression in a direction exactly or 
nearly perpendicular. 

After a few trials I got this phenomenon to 
present itself with perfect regularity. The com- 
pensator is chosen carefully (13), and inequalities 
of temperature avoided. A strong electric action 
is kept up for any convenient time, 5 or 6 seconds 
to 30 or 40, till the light is well restored. The slip 
is introduced as in the illustrative experiment (12), 
and carefully bent, so that the part of it crossed by 
the light is stretched horizontally by a continuously 
and slowly increasing force. In these circum- 
stances, and constantly, the light fades away from 
a very considerable brightness to an extinction as 
pure as I have ever got ina polariscope. After 
this it is almost superfluous to say that, when the 
compensating slip is compressed in a direction 
parallel to the lines of force, the light restored by 
electric action is always distinctly strengthened. 

15. Sixth experiment.—Distance of the spark- 
terminals small (say, 3 inches), the other arrange- 
ments as formerly. The electric action is kept up 
for a minute or more, till the light in the polari- 
scope is certainly constant. The neutralizing plate 
is then moved about, and the analyzer turned 
(through a small angle in any case), till the light 
is again well extinguished. All the optical pieces 
being left untouched, the primary circuit is broken; 
the light reappears in a few seconds, and increases 
continuously up to a certain permanent intensity ; 
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but the compensator to produce extinction at any 
stage of this increase, has to be compressed in a 
direction parallel to the lines of force. And this is 
evidently as it ought to be; for what the compen- 
sator has now to do is to reinforce the failing 
action of the dielectric, an action which has been 
proved equivalent optically to compression along 
the lines of force (14). 

16. Seventh experiment.—Distance of the spark- 
terminals small, 14 or 2 inches. As in the preced- 
ing experiment (15), a constant effect of electric 
action is obtained in the polariscope, and the light 
again extinguished by the neutralizing plate, which 
is then left untouched, as well as the other optical 
pieces, till the end of the experiment. The elec- 
tric action being still kept up, the distance of the 
spark-terminals is suddenly increased up to 5 or 6 
inches; the light soon reappears and is allowed 
time to come out distinctly. When the primary 
circuit is now broken, the light fades away to 
extinction, and afterwards reappears; but before 
and after this passing extinction the light has con- 
trary characters, as tested by the compensator, 
being extinguished in the former case by tension 
parallel to the lines of force. 

17. From the last three experiments, or simply 
from the first of them, interpreted by the illustra- 
tive optical experiment (12), we infer that the 
dielectrization of plate glass is equivalent optically 
to a compression of the glass along the lines of 
electric force. Dielectrified glass acts upon trans- 
mitted light as a negative uniaxal with its axis 
parallel to the lines of force. 

18. Eighth experiment.—All the preliminary 
arrangements are as in the fifth experiment (14). 
A strong electric action (spark of 6 inches) is kept 
up without ceasing for 20 minutes, and all the 
optical pieces are left untouched for an hour, the 
induction-terminals being connected with each 
other through the secondary coil from first to last. 
One thing very noticeable under such conditions 
is, the length of time which the light takes to fade 
away to extinction. In the present experiment 
there is a distinct, though faint, effect in the polari- 
scope, even as long as 30 or 40 minutes after the 
external electric action has ceased. The effect has 
a constant character from first to last: the light 
restored by electric action is always extinguished 
perfectly by a right degree of tension of the com- 
pensator in a direction parallel to the lines of 
force. With the standard compensator (13), there 
is not a very great effort required for extinction at 
any time during the whole hour of observation. 

19. Ninth experiment.—The analyzer is mounted 
in such a way that it may be moved in different 
directions at right angles to the beam, withcut 
rotation: the other arrangements are as in the 
fifth experiment. When a good effect has been 
obtained through the centre of the electric field, 
the second Nicol is moved about so as to receive 
the light through different parts of the dielectric. 

Keeping first to the perpendicular bisector of the 
line joining the terminals, the intensity of the 
optical teffect diminishes as the distance from the 
centre of the field increases: and this is particu. 
larly noticeable at first, while the effect is rising ; 
but the action has always the same character, is 
always neutralized by horizontal tension of the 
compensator. As far as my means would allow, I 
have assured myself of the fact that, as soon as 
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there is a good virtual compression of the dielec- 
tric at the centre of the field, there is an effect of 
the same kind, a virtual compression in the same 
direction, beginning to manifest itself all along the 
equator, but more faintly as the distance from the 
centre of the field increases. Out of this equa- 
torial line, and well back from the wires, the direc- 
tion of apparent compression of the dielectric 
changes from point to point of the field; and is at 
some points vertical, perpendicular to the line 
joining the terminals. Only at points very close 
to the induction-wires does the compensator fail 
decisively to extinguish or greatly weaken the 
restored light. 

20. In connection with the preceding facts, I 
may mention that under certain conditions, in the 
fifth experiment, the compensator does not ex- 
tinguish the restored light all at the same time, 
but produces a very dark broad band, which 
descends from the outer parts of the field towards 
the centre, as the tension of the compensator in- 
creases. This happens for instance, though not 
very regularly, when the electric force is very in- 
tense from the beginning, and the optical effect is 
just beginning to show itself; it happens also 
when the lines of force are inclined to the horizon, 
so that the fine vertical band ot flame seen through 
the centre of the dielectric crosses the equator of 
the field at about 45°. In these cases there ap- 
pears to be an unusually rapid variation of bire- 
fringent action through the part examined of the 
electric field. 

I have now done with the dielectric of plate 
glass. Half-a-dozen other solids were tried; and 
I will conclude with a short account of the only 
two of them which gave results worth mentioning. 
The great difficulty was to get a sufficiently strong 
superficial insulation, the masses being too small. 
In only one case, that of Iceland spar, was the 
dielectric perforated by discharge without giving a 
clear effect; but I think the crystal had received 
a predisposing flaw in the operation of boring. 

21. Dielectricof Resin.—Thisisa piece very similar 
to the dielectric of plate glass in form, size, and 
adjuncts. A quantity of clear amber resin is kept 
at a gentle fusion for some time till it is free from 
air-bubbles; it is then poured into a suitable mould 
and left tocool. Two thick stocking-wires of steel, 
previously fixed in the mould, along one line 
through its ends, remain imbedded as induction- 
terminals in the solid resin, leaving less than } of 
an inch of clear dielectric between them at the 
centre of the block. The polarized light enters 
and leaves the central part of the block through 
small squares of thin plate glass, which are in 
optical contact with the resin and parallel to each 
other. 

This dielectric, even the best specimen of it, is 
far inferior to the dielectric of plate glass. It gives 
evidence of permanent and irregular strain in the 
neighbourhood of the terminals; it exerts a pretty 
strong photogyric action in the polariscope, sepa- 
rating the blue and red by a small angle; it is also 
imperfectly transparent for very faint light; but 
its chief defect is, that it allows a spark-discharge 
over its surface, a length of 7 inches, before the 
distance of the spark-terminals has much exceeded 
24 inches. With all these deficiencies, the dielec- 
tric of resin gives a definite and regular effect; and 
the action jis contrary to that of glass, 


All the arrangements are essentially as in the © 
fifth experiment (14). The block is tied to two 
insulating pillars of glass; the induction-wires 
of the dielectric are connected with the knobs of 
the secondary coil; and the light is seen through 
the centre of the block, midway between the ter- 
minals. A pretty good initial extinction is ob- 
tained in the polariscope between the blue and 
red; the light is then well restored by electric 
action, and the compensator is introduced between 
the dielectric and the second Nicol. _ By tension 
of the compensator in a direction parallel to the 
lines of force, the restored light is constantly 
and distinctly strengthened; and by compression 
parallel to the lines of force, it is regularly and 
greatly weakened, though never quite extinguished. 

To test the value of these indications, I repeated 
the illustrative optical experiment (12) with the 
block of resin put in place of the large block of 
plate glass; and the results were satisfactory. I 
varied the experiment also by manipulating the 
block of resin itself as a compensator against the 
small square of compressed glass, the resin being 
simply pulled or pushed gently at both ends; and 
the results were equally distinct. The lines of 
stress being parallel, compression of glass and 
compression of the resin always reinforced each 
other, compression of glass and extension of the 
resin always counteracted each other, but never 
down to perfect extinction. It is true that these 
last results might be due more or less to the 
thin plates of glass which limit the resin. From 
all the observations, I infer that dielectrization of 
resin is optically equivalent to tension of the resin 
along the lines of force. 

22. Dielectric of Quartz.—This is a plate per- 
pendicular to the:axis, made as for ordinary ex- 
periments in the polariscope, thickness 3 millims., 
length 20. Two fine holes are drilled into the 
plate as in the dielectric of plate glass, 
their bottoms flat, and with one-sixteenth of an 
inch of clear crystal between them. Wires of 
copper are inserted in the borings, and are fixed 
along with the crystal to simple bearings made of 
glass rods; and the whole piece is coated very 
deeply with fused lac, a narrow window being left 
at the centre of the plate. The action-of the 
crystal in the polariscope is well neutralized by a 
contrary plate of equal thickness; the other ar- 
rangements are as in the fifth experiment. With 
my rough apparatus the adjustments are so trouble- 
some that I have executed only one short series of 
obervations, of which I append all the notes pre- 
served. 

Distance of spark-terminals 3 inch: a faint but 
clear restoration of the light from almost perfect 
extinction ; the compensator not working distinctly ; 
the insulation perfect. 

Distance 1 inch: the light clearly restored by 
electric action, and then well extinguished by ten- 
sion of the compensator parallel to lines of force. 
The insulation is now failing, sparks passing occa- 
sionally over the service of the lac near the crystal. 

Distance # inch: the insulation still defective ; 
the light well restored by electric action and then 
well weakened by horizontal tension, and strength- 
ened by compression. From what I have seen in 
some other experiments, I think that the effects in 
this case and the preceding may have been pro- 
duced wholly or partially by slight changes of 
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temperature, due to occasional spark- discharge 
over the surface of the crystal. 

Distance again 3 inch: the insulation again good. 
In this case it is noticed that, before the electric 
force is applied, while the body of the light is barely 
perceptible in the polariscope, there is a short 
length of it from the apex downwards (due exactly 
through the centre of the electric field) which is 
perfectly extinguished. By electric aetion this 
upper part of the light is restored very clearly, and 
is then as clearly extinguished by tension of the 
compensator parallel to the lines of force. 

23. Upon the whole, though better experi- 
mental results are desirable, I consider it proved 
that dielectrified quartz (like glass) acts upon trans- 
mitted light as if compressed along the lines of force, 
while dielectrified resin (unlike glass) acts as if ex- 
tended along the lines of force. 

24. Theory.—Faraday’s views as to the constitu- 
tion and function of dielectrics apply here very 
aptly. 

When the induction-terminals are charged, the 
particles of the dielectric throughout the field are 
electrically polarized, and tend accordingly to 
arrange themselves end to end, and to cohere in 
files along the lines of force, just as iron filings do 
in a magnetic field. As far as this tendency of the 
polarized particles towards a file arrangement along 
the lines of force takes effect, there is a new mole- 
cular structure induced in the dielectric. 

If we neglect the influence of ordinary strains 
transmitted from point to point of the solid, and 
assume, as a good first approximation warranted 
by facts (19), that the change of molecular arrange- 
ment at each point is determined solely or princi- 
pally by electric force at the point, we cannot 
easily suppose the new structure in a dielectric, 
originally isotropic, to be anything else than uni- 
axial, symmetrical at each point with reference to 
the line of force through the point. And, even in 
the case of an zolotropic body, we may assume, as 
a simple and sure approximation to the truth, that 
th e effect of electric force is to superinduce a uni- 
axial structure upon the primitive structure. 

The uniaxial structure thus induced by dielec- 
trization has been experimentally detected and 
characterized by birefringent action in three cases. 
As a matter of fact, it appears to be negative in 
glass and quartz, but positive in resin. 

The electric force has probably a certain resist- 
ance to overcome, something analagous to coercive 
force in the case of magnetism. A sensible time 
is therefore required for the development of the 
uniaxial structure by electric action, and for its dis- 
appearance after the electric action has ceased. 
Under an intense and long-sustained electric force, 
the new structure of the dielectric may assume 
the character of a very stiff, and, perhaps, perma- 
nent set, analagous to permanent or subpermanent 
magnetism (18). We shall see afterwards, as 
might indeed be expected, that there is nothing 
similar to this in the phenomena presented by di- 
electrified liquids. 

Contrary electrizations rapidly succeeding one 
another exert contrary actions of electric polariza- 
tion, but conspiring actions of molecular arrange- 
ment: they are therefore as effective as a con- 
tinued electrization in one direction; and a Rhum- 
korft’s coil is as effective as an electrical machine 
of equal strength, | 


I have made some experiments, and have had 
a good many reflections, bearing on other explana- 
tions of the phenomena; and I think it not un- 
likely that strains due to the mutual actions of 
intensely charged shells of the dielectric, or strains 
due to changes of temperature, may have some- 
thing to do with the facts. But in the meantime 
I offer the preceding remarks as a sketch of what 
appears to me to be the only probable theory. 


MILITARY TELEGRAPHS. 


AccorDING to the Augsberg Gazette, the most com- 
plete and extensive telegraphic organization is 
possessed by Russia. Since the changes effected in 
1873 seven parks have been established, each 
comprising three divisions—the first destined to 
establish, in time of war, telegraphic communication 
on the most advanced line; the second, to unite 
the head-quarters with all the necessary points ; 
the third to repair the conductors. The material 
of the first two divisions enables them to put up 
the wires for a length of between ten and twelve 
miles, to which the reserve brigade can add others 
ten mileslong. It is only since 1856 that measures 
were taken in Prussia to organize a system of 
portable telegraphs. This material was utilized in 
1864, during the war with Denmark, and in 1866, 
in the war with Austria. During the first campaign 
it was composed of two divisions; in the second, of 
four. It was during the war of 1866 that it was 
shown what invaluable services a military telegraph 
could render. The lesson then learned was im- 
mediately utilised, and when the war of 1870 broke 
out, the field telegraph was composed of 12 divisions, 
commanded by a superior officer. The service, as 
at present constituted, has no organization for times 
of peace ; and the battalion of pioneers of the guard 
and the fourth battalion of pioneers in garrison at 
Berlin or at Magdeburg supply the elements. The 
first furnishes seven divisions, the second five, each 
division consisting of a detachment of pioneers of 
about go men, with three officers of engineers, seven 
telegraph employés, one officer and 50 soldiers of the 
Military Train, and each park having 13 waggons. 
Each waggon carries the material for laying four 
and a-half miles of wire, besides 1000 feet of cable, 
together with the Morse apparatus, with ten-pile 
batteries, for the establishment of stations. In 
Italy the military telegraph was first utilised on a 
grand scale during the operations against Ancona 
in 1861. From Ancona communication was 
established in two days between the army and 
the fleet, and between the head-quarters and 
the various isolated corps, as well as between 
one and the other of those corps—and the whole 
united to the Italian telegraphic system. But it 
was during the American War of Secession that the 
military telegraph, perhaps, played the. most con- 
spicuous part. During the space of three years 
the army laid upwards of 8000 kilometres of wire 
on land and 160 kilometres of cable in the sea. It 
was during this war that it was shown how useful 
the military telegraph might be made to carry out 
daring projects, to effect surprises, reconnaissances, 
requisitions, &c. The troops of partisans that 
were constantly operating upon the flanks of the 
armies were always accompanied by an experienced 
telegraphic operator, an important intelligence was 
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thus frequentiy received by the leader of the band. | 


On one occasion, the mayor of Cincinnati having 
telegraphed to a Federal general, encamped 60 
miles distant, that General Morgan intended to. 
attempt to take the city by a coup de main, asked 
for his assistance. The dispatch was, however, 
intercepted, and Morgan himself replied, in the 
name of the Federal general, that he was about to 
proceed to Cincinnati, but that fresh horses would 
be required for his artillery, and these he would 
expect to find at a certain place which he desig- 
nated. The horses were dispatched, and Morgan 
took possession of them and put them to his own 
cannon. At the end of the war, in the month of 
February, 1871, the Germans in France had, 
according to the Augsburg Gazette, 1587 miles of 
telegraph, and gi stations in working order. Their 
telegraphic system at the end of February, 1871— 
besides the principal lines centred near Paris, and 
the circular lines round the capital—embraced St. 
Quentin, Amiens, Rouen, and Dieppe in the north; 
-Alencon, Le Mans, and Tours in the west; and 
Orleans, Gien, Auxerre, Montbard, Dole, &c., in 
the south. Besides this, the telegraphic system in 
Germany was necessarily extended on the coasts 
of the Baltic and the North Sea for strategical 
purposes. Official military intelligence from head- 
quarters was dispatched during the war to 1860 
telegraphic stations in North Germany, and to 37 
stations on the theatre of war itselfim—Evening 
‘Standard. 


ABSURDITIES OF TELEGRAPHIC: CEN- 
SORSHIP IN FRANCE. 


Tue Paris correspondent of the New York Herald 
writes as follows of the absurdities of the censor- 
ship of messages on French lines :—‘* Among the 
despatches which the administration of telegraphs 
in Paris have thrown into the waste paper basket 
this year, and refus*d to deliver because their con- 
tents were unintelligible to the gifted creatures 


employed in the department, is ‘one very touching | 


and ingenious. Here is the ‘textof it: ‘Third 
Epistle of St. John, verses 13 and 14.” In opening 
the Bible, and following these indications, at verse 
13 will be found the following words: ‘‘ I had many 
things to write, but I will not with pen and ink 
write unto thee.’ The 14th verse, also, is thus 
composed: ‘ But I trust I shall shortly, see thee, 
and we shall speak face to face. Peace be unto 
thee. Our triends salute thee. Greet the friends 
by name.’ It will thus be seen that by the simple 
indication in the text of the despatch there is 
effected a notable economy of words; and perhaps 
some heart may have ached grievously enough 
because the absurd fears of official dunces pre- 
vented its delivery. Nothing can be more ridiculous, 
useless, and mischievous than this censorship of 
telegrams which has now sprung up all over Europe. 
For it is clear that the least experienced of conspi- 
rators would arrange between themselves some 
cypher which would make their plots appear harm- 


less in the eyes of a telegraph clerk, and none but: 


innocent persons are ever likel 
the censorship. Indeed, it i 
of boys who have more mo 
worry a telegraph clerk wi 
rightens him out of his wits, \ 
urbing all the big wigs of the 


to be molested by 
vorite amusement 
lan wit to go and 
message which 
then, after dis- 
epartment, they 


show that it is only a joke. An acquaintance with 
the common French name of Bataille is quite a 
delight to the jesters of this description, for the 
telegraph clerks cannot maintain that M. Bataille’s 
name and Mlle. Victoire’s may not -be used in a 
telegram without a prefix.” a. 


Potices to Gorresponoents, 


WE have received from Mi Sr. Aubin, New South | 


Wales, a paper on Quadruplex Telegraphy, 
but his arrangement will not work. The key 
arrangement is needlessly complicated. We 
would much rather chronicle what has been 
done than what can be done. 


J. J. S—If you want light literature we can com- 
mend you to the St. Martin’s Magazine. We 
desire to record experience and pactice, and 
avoid as much aspossible the highly scientific. 
The elementary is found in abundance in text 
books. The classes in the telegraphic world 
are so numerous that it is impossible to satisfy 
all. We are inundated with matter. Our 
chief difficulty is to select that which is most 
useful to the greatest number. At the same 
time we thank our correspondent for his sug: 
gestions. 

A Tyro.—No; a sounder is best. 

INsPpEcTOR.—In such ‘a case we would have con- 
nected the.two circuits together, so as to have 
made one circuit of half the resistance. You 
would have spoken through them in spite of 
the snow. 


#,* Duly authenticated contributions, theoretical and practical, : 


On every subject identified with the interests to which “ THE 
TELEGRAPHIC JOURNAL”’ is the organ, will always com- 
mand attention. Anonymous correspondence will be wholly 
disregarded. Literary communications and books for re= 


view should be addressed to the Epiror ; business com- — 
munications tothe PUBLISHERS, 10, Pater 


ster Row, E.C. 


We learn from New York that ‘‘ the Indians are 


very thankful for the telegraph poles on the prairie;_ 


they formerly had to ride a long distance to find a 


place to chain a prisoner while they tortured him.” 


ELECTRIC PILE OF SESQUIOXIDE OF IRON. —This 
apparatus is contained in a sqnare glass jar. The 
pile is composed of a prism of charcoal which con- 
tains sesquioxide of iron in its pores, and a® small 
rod of amalgamated zinc. The latter passes 
through the stopper, to the under surface of which 
is fixed the charcoal. A solution of ammonium 
chloride is used as the exciting fluid. The reac- 


tions are the same as in Léclanché’s couple, in 


which oxide of manganese is used. When the cir- 


cuit is closed, the chloride of ammonium attacks © 


the zinc, forming a double chloride of zinc and am- 
monium. The latter, on being set at liberty, de- 
composes the sesquioxide of iron, carrying off a 
part of its oxygen and forming free ammonia which 
disappears by evaporation. This pile ceases to‘act — 
so long as the circuit remains open. Its durability — 
and force are large. Its electro-motive power is 
as 12 to 10 of the sulphate of copper battery, and it 
is thus well adapted for industrial.purposes. The 
inventors are MM. Clamond. and Gaiffe, and it is 
manufactursd by the latter gentleman. 
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